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FILE 'REGISTRY' ENTERED AT 15:34:14 ON 30 APR 2004 t&^i^ S. 

E "ADHESIN MAP19"/CN 5 V>tS^ ^ ^ 

LI 1 S E4 ^ 

FILE 'HCAPLUS' ENTERED AT 15:34:21 ON 30 APR 2004 
LI 1 SEA FILE=REGISTRY ABB=ON PLU=ON "ADHESIN MAP19 

(STAPHYLOCOCCUS AUREUS) "/CN 
L5 45 SEA FILE=HCAPLUS ABB=ON PLU=ON LI OR (MAP19 OR MAP 19 

OR (MHC OR MAJOR(W) (HISTOCOMPAT? OR HISTO COMPAT?) (W) COMP 

LEX) (5A) ((CLASS OR TYPE) (W) (II OR 2)) OR MHCII) (S)AUREUS 
L6 16 SEA FILE=HCAPLUS ABB=ON PLU=ON L5 AND ( (TOXIC OR 

SEPTIC OR ENDOTOXIC) (W) SHOCK OR POISON IVY OR TSS OR 

TOXICODENDRON OR TOXICO DENDRON OR (T(W) (CELL OR 

LYMPHOCYT?) OR PATHOGENIC?) (5A) (DISEAS? OR DISORDER OR 

CONDITION) ) 

L6 ANSWER 1 OF 16 HCAPLUS COPYRIGHT 2004 ACS on STN 
ED Entered STN: 20 May 2003 

ACCESSION NUMBER: 2003:383694 HCAPLUS 

DOCUMENT NUMBER: 139:190422 

TITLE: Therapeutic approaches to superantigen-based 

diseases: A review 
AUTHOR (S) : Hong-Geller, Elizabeth; Gupta, Goutam 

CORPORATE SOURCE: Biosciences Division, HRL~1, Los Alamos National 

Laboratory, Los Alamos, NM, 87545, USA 
SOURCE: Journal of Molecular Recognition (2003), 16(2), 

91-101 

CODEN: JM0RE4; ISSN: 0952-3499 
PUBLISHER: John Wiley & Sons Ltd. 

DOCUMENT TYPE: Journal; General Review 

L7\NGUAGE: English 

AB A review* Superantigens secreted by the bacterial pathogen 
Staphyloccocus aureus are extremely potent toxins that 
overstimulate the host immune system by binding to the MHC 
class II and T cell receptors and activating a 

large population of T cells. Superantigen infection has been shown 
to be the causative agents in acute diseases, food poisoning, and 
toxic shock syndrome, and in more chronic 

conditions such as inflammatory skin diseases. In addition to the toll 
on public health, S. aureus superantigens also represent a potential 
biothreat to the national security. To address these risks, a number 
of different therapeutic strategies have been developed that target 
different aspects of the pathogenic mechanism of S. aureus and 
superantigen infection. These therapies, which encompass strategies 
as diverse as the production of neutralizing antibodies, inhibitory 
peptide/receptor design, and blockage of superantigen gene 
transcription, are being tested for treatment of established S. 
aureus infections in pre- and post-exposure scenarios. In this 
review, the authors describe these different strategies and their 
efficacies in inhibition of superantigen-induced effects in the 
host, and present the future outlook for successfully producing 
therapies for superantigen-based disease. 
REFERENCE COUNT: 86 THERE ARE 8 6 CITED REFERENCES AVAILABLE 

FOR THIS RECORD. ALL CITATIONS AVAILABLE 

IN THE RE FORMAT 
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AUTHOR (S) : 
CORPORATE SOURCE 



16 HCAPLUS COPYRIGHT 2004 ACS on STN 
28 Jan 2003 

2003:65811 HCAPLUS 
138:319226 

Research on Superantigenic Toxins Integrating 
Bacteriology, Immunology, Bacterial Toxins, and 
Clinical Infections Diseases 
Uchiyama, Takehiko 



Department of Microbiology and Immunology, 

Institute of Laboratory Animals, School of 
Medicine, Tokyo Women's Medical University, 
Japan 

Nippon Saikingaku Zasshi (2002), 57(4), 563-579 
CODEN: NSKZAM; ISSN: 0021-4930 
Nippon Saikin Gakkai 
Journal; General Review 
Japanese 

A review discusses toxins with superantigenic activity from 
bacteria. Toxic shock syndrome toxin-1 (TSST-1) 
from Staphylococcus aureus activates T lymphocyte through 
binding to MHC class II mols. SpeA 

(Streptococcal pyrogenic exotoxin A) ia also a toxin with 
superantigenic activity. YPM (Yersinia pseudotuberculosis-derived 
mitogen) is the causing toxin of Yersinia infection. 

ANSWER 3 OF 16 HCAPLUS COPYRIGHT 2004 ACS on STN 
Entered STN: 26 Nov 2002 



SOURCE: 

PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE: 
AB 



L6 
ED 

ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



2002:897499 HCAPLUS 
138:3644 

The Staphylococcus aureus Map protein is an 
immunomodulator that interferes with T 

cell-mediated responses 

Lee, Lawrence Y. ; Miyamoto, Yuko J.; Mclntyre, 
Bradley W. ; Hook, Magnus; McCrea, Kirk W. ; 
McDevitt, Damien; Brown, Eric L. 
The Center for Extracellular Matrix Biology, 
Albert B. Alkek Institute of Biosciences and 
Technology, Texas A and M University System 
Health Science Center, Houston, TX, 77030-7552, 
USA 

Journal of Clinical Investigation (2002), 
110(10), 1461-1471 
CODEN: JCINAO; ISSN: 0021-9738 
American Society for Clinical Investigation 
Journal 
English 

Staphylococcus aureus (SA) is an opportunistic pathogen that affects 
a variety of organ systems and is responsible for many diseases 
worldwide. SA express an MHC class II analog protein (Map), which 
may potentiate SA survival by modulating host immunity. The authors 
tested this hypothesis in mice by generating Map-deficient SA 
(Map-SA) and comparing disease outcome to wild-type Map-SA-inf ected 
mice. Map-SA-inf ected mice presented with significantly reduced 
levels of arthritis, osteomyelitis, and abscess formation compared 
with control animals. Furthermore, Map-SA-inf ected nude mice 
developed arthritis and osteomyelitis to a severity similar to 
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CORPORATE SOURCE: 
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PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE: 
AB 
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Map+SA-infected controls, suggesting that T cells 
can affect disease outcome following SA infection and Map 
may attenuate cellular immunity against SA. The capacity of Map to 
alter T cell function was tested more specifically in vitro and in 
vivo using native and recombinant forms of Map, T cells or mice 
treated with recombinant Map had reduced T cell proliferative 
responses and a significantly reduced delayed-type hypersensitivity 
response to challenge antigen, resp. These data suggest a role for 
Map as an immunomodulatory protein that may play a role in 
persistent SA infections by affecting protective cellular immunity. 
REFERENCE COUNT: 70 THERE ARE 70 CITED REFERENCES AVAILABLE 

FOR THIS RECORD. ALL CITATIONS AVAILABLE 

IN THE RE FORMAT 
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ACCESSION NUMBER: 2002:801310 HCAPLUS 

DOCUMENT NUMBER: 138:185995 

TITLE: Epitope mapping of neutralizing TSST-1 specific 

antibodies induced by immunization with toxin or 
toxoids 

AUTHOR (S) : Gampfer, Jorg M. ; Samstag, Aysen; Waclavicek, 

Martina; Wolf, Hermann M. ; Eibl, Martha M. ; 
Guile, Heinz 

CORPORATE SOURCE: Biomedizinische Forschungsgesellschaf t mbH, 

Vienna, A-1090, Austria 

SOURCE: Vaccine (2002), 20(31-32), 3675-3684 

CODEN: VACCDE; ISSN: 0264-410X 

PUBLISHER: Elsevier Science Ltd. 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Toxic shock syndrome toxin- 1 (TSST-1) , a 

superantigen produced by Staphylococcus aureus, is a potent 
stimulator of the immune system, T-cells are activated by 
crosslinking of MHC class II mols . on antigen presenting cells with 
T-cell receptors (TCR) . TSST-1 is associated with the majority of the 
cases of menstrual staphylococcal toxic shock, a 
severe and life-threatening multisystem disorder. Even though 
antibody mediated protection has been studied, information on 
antibody specificity directed to individual antigenic determinants 
of the protein is incomplete. To obtain iramunogens with low 
toxicity, the authors generated a double-site mutant (dmTSST-1) , 
modified at solvent-exposed residues predicted to be important for 
both MHC class II and TCR binding, and 

detoxified recombinantly expressed TSST-1 (rTSST-1) as well as 
native TSST-1 (nTSST-1) isolated from Staphylococcus aureus 
by treatment with formaldehyde. Rabbits were immunized with 
rTSST-1, nTSST-1, dmTSST-1, and formaldehyde inactivated toxoids. 
The sera obtained were used to map the antigen-reactive regions of 
the mol. and to identify specificities of antibodie;s induced by 
immunization with the different antigens. To detect linear 
antigenic epitopes of TSST-1 the reactivity of the sera with 
11-meric peptides having an overhang of four residues, covering the 
entire mol. of TSST-1, have been studied. The authors found that 
sera of TSST-1 immunized rabbits predominantly reacted with 
N-terminal residues 1-15, while sera generated with formaldehyde 



Searcher 



Shears 571-272-2528 



10/041775 



inactivated toxoid recognized a total of 7 regions located at the N- 
and C-teritiinus and internal sites of TSST-1. Despite different 
specificities all sera were able to inhibit TSST-1 induced 
proliferation of human mononuclear cells. 
REFERENCE COUNT: 42 THERE ARE 42 CITED REFERENCES AVAILABLE 
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2002:754410 HCAPLUS 

137:277779 

Method of preventing T cell-mediated responses 

by the use of the major 

histocompatibility complex 

class II analog protein (Map 

protein) from Staphylococcus aureus 

Brown, Eric N. ; Lee, Lawrence Y, ; Hook, Magnus 

The Texas A & M University System, USA 

PCT Int. Appl., 55 pp. 

CODEN: PIXXD2 

Patent 

English 
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AB A method of immunomodulating the T cell response in Staphylococcal 
bacteria is provided wherein an effective amount of the Map protein 
from Staphylococcus aureus is administered to a host to prevent or 
suppress the T cell response. The present method may be utilized 
with either the Map protein or an effective subdomain of a fragment 
thereof such as the MaplO or Mapl9 protein. The present invention 
is advantageous in that suppression or prevention of the T cell 
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response in a host can prevent or ameliorate a wide variety of the 
pathogenic conditions such as T 
cell lymphoprolif erative disease and toxic 
shock syndrome wherein the overstimulation of T cell needs 
to be suppressed or modulated. 
IT 466134-40-7/ Adhesin Mapl9 (Staphylococcus 
aureus) 

RL: BSU (Biological study, unclassified); PRP (Properties); BIOL 
(Biological study) 

(amino acid sequence; method of preventing T cell-mediated 
responses by the use of the major 
histoconpatibility complex class 

II analog protein (Map protein) from Staphylococcus 
aureus) 

L6 ANSWER 6 OF 16 HCAPLUS COPYRIGHT 2004 ACS on STN 
ED Entered STN: 29 May 2000 

ACCESSION NUMBER: 2000:355305 HCAPLUS 

DOCUMENT NUMBER: 134:16333 

TITLE: Recombinant expression and neutralizing activity 

of an MHC class II binding epitope of 
toxic shock syndrome toxin- 1 

AUTHOR (S) : Rubinchik, Evelina; Chow, Anthony W. 

CORPORATE SOURCE: Division of Infectious Diseases, Department of 

Medicine, Canadian Bacterial Disease Network, 
University of British Columbia, Vancouver, BC, 
V5Z 3J5, Can. 

SOURCE: Vaccine (2000), 18(21), 2312-2320 

CODEN: VACCDE; ISSN: 0264-410X 

PUBLISHER: Elsevier Science Ltd. 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Toxic shock syndrome (TSS) is caused 

by the staphylococcal superantigen, TSST-1. The MHC class II 
binding domain of TSST-1 containing a conserved sequence with other 
related staphylococcal enterotoxins, comprising TSST-1 residues 
47-64 [T(47-64)], was expressed as a fusion protein with either 
glutathione-S-transferase (GST47-64) , filamentous phage coat protein 
{pIII47-64), or E, coli outer membrane porin protein (OprF47-64), or 
synthesized as a peptide conjugated to bovine serum albumin, 
BSA47-64. GST47-64, OprF47-64 and BSA47-64, but not pIII47-64, all 
induced high-titer T (47-64 ) -specif ic antibodies in Balb/c mice. 
However, only anti-GST47-64 antibodies inhibited 125I-TSST-1 binding 
to MHC class II and abrogated TSST-l-induced T cell mitogenesis and 
TNFa secretion in human peripheral blood mononuclear cells . 
Purified GST47-64 also inhibited 125I-TSST-1 binding in a 
dose-dependent manner. These findings suggest that GST47-64 may 
have potential as a recombinant peptide vaccine or TSST-1 receptor 
inhibitor against TSS. 

REFERENCE COUNT: 36 THERE ARE 36 CITED REFERENCES AVAILABLE 

FOR THIS RECORD. ALL CITATIONS AVAILABLE 
IN THE RE FORMAT 
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AUTHOR (S) : 
CORPORATE SOURCE 

SOURCE: 



PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE: 
AB 



DOCUMENT NUMBER: 132:249862 

TITLE: The effect of site-specific monoclonal 

antibodies directed to toxic 
shock syndrome toxin-1 in experimental 

Staphylococcus aureus arthritis 

Verdrengh, M. ; Kum, W. ; Chow, A.; Tarkowski, A. 
Department of Rheumatology, University of 
Goteborg, Goteborg, S-41346, Swed. 
Clinical and Experimental Immunology (1999), 

118(2), 268-270 

CODEN: CEXIAL; ISSN: 0009-9104 
Blackwell Science Ltd. 
Journal 
English 

Staphylococcus aureus produces a large number of potential virulence 
factors, among these the superantigen toxic shock 
syndrome toxin-1 (TSST-1) . We have recently demonstrated that 
TSST-1 is involved in the pathogenesis of septic arthritis. Recent 
data show that the TSST-1 mol. is composed of two distinct domains, 
one proposed to interact with T cell receptor (TCR) and one with the 
MHC class II. The aim of this study was to assess if interaction 
between TSST-l-specif ic MoAbs directed to sites on the MHC and/or 
TCR vp affects the development of exptl. S. aureus-induced 
arthritis. For that purpose we used a panel of seven MoAbs, which 
were injected i.p. before and after inoculation with a 
TSST-l-producing S. aureus strain. Administration of antibodies did 
not affect the development of arthritis, suggesting inefficacy of 
such a procedure in neutralization of exotoxin-mediated disease 
manifestations . 

REFERENCE COUNT: 15 THERE ARE 15 CITED REFERENCES AVAILABLE 

FOR THIS RECORD. ALL CITATIONS AVAILABLE 
IN THE RE FORMAT 
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DOCUMENT NUMBER: 
TITLE: 



1997:419898 HCAPLUS 

127:148130 

Selective binding of bacterial toxins to major 
histocompatibility complex class Il-expressing 
cells is controlled by invariant chain and 
HLA-DM 

Lavoie, Pascal M. ; Thibodeau, Jacques; Cloutier, 
Isabelle; Busch, Robert; Sekaly, Rafick-P. 
Laboratoire d' Immunologic, Institu de Recherches 
Cliniques de Montreal 110 ave Des Pins Ouest, 
Montreal, QC, H2W 1R7, Can. 

Proceedings of the National Academy of Sciences 
of the United States of America (1997), 94(13), 
6892-6897 

CODEN: PNASA6; ISSN: 0027-8424 
National Academy of Sciences 
Journal 
English 

Bacterial superantigens (SAgs) bind to major histocompatibility 
complex (MHC) class II mols . and activate T cells in a 
Vp-restricted fashion. We recently identified subsets of 
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HLA-DRl mols. that show selectivity for SAgs . Here, we extend these 
observations by showing that different cell lineages demonstrate 
distinct SAg-binding specificities although they all express 
HLA-DRl. Indeed, B cells bind staphylococcal enterotoxin A (SEA) 
and toxic shock syndrome toxin 1 (TSST-1) with 

high affinity while staphylococcal enterotoxin B (SEB) binding is 
barely detectable. In contrast, DRl-transf ected HeLa cells show 
efficient binding of SEB, but not of SEA or TSST-1. We investigated 
the class II maturation events required for efficient interaction 
with SAgs and found that the ability of cells to bind and present 
the toxins can be drastically modulated by coexpression of the class 
Il-associated invariant chain (li) and HLA-DM. SEA binding to DRl 
mols. required coexpression of li, whereas TSST-1 binding was 
selectively enhanced by DM. Binding of SEB was affected by cell 
type-specific factors other than li or DM. The selectivity of SAgs 
for different MHC class II populations was minimally affected by 
HLA-DR intrinsic polymorphism and could not be explained by binding 
to alternative sites on DR mols. Our results indicate that SAgs are 
sensitive to structural heterogeneity in class II mols., which is 
consequent to the differential regulation of expression of antigen 
processing cofactors. Therefore, we speculate that Staphylococcus 
aureus have retained the ability to express numerous SAgs in 
adaptation to the microheterogeneity displayed by MHC 
class II mols. and that this may relate to their 
ability to infect different tissues. 

L6 ANSWER 9 OF 16 HCAPLUS COPYRIGHT 2004 ACS on STN 
ED Entered STN: 14 Apr 1997 

ACCESSION NUMBER: 1997:242310 HCAPLUS 

DOCUMENT NUMBER: 126:262913 

TITLE: T-cell proliferation to superantigen-releasing 

Staphylococcus aureus by MHC 

class Il-bearing keratinocytes 

under protection from bacterial cytolysin 
AUTHOR(S) : Tokura, Yoshiki; Furukawa, Fukumi; Wakita, 

Hisashi; Yagi, Hiroaki; Ushijima, Tsutomu; 

Takigawa, Masahiro 

CORPORATE SOURCE: Department of Dermatology, Hamamatsu University 

School of Medicine, Hamamatsu, 431-31, Japan 

SOURCE: Journal of Investigative Dermatology (1997), 

108(4), 488-494 

CODEN: JIDEAE; ISSN: 0022-202X 
PUBLISHER: Blackwell 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Skin colonization with Staphylococcus aureus may exacerbate skin 
disorders by activation of lesional T 

cells with release of superantigens . Although T cells are 
effectively stimulated by staphylococcal superantigens in the 
presence of epidermal accessory cells, it remains to be elucidated 
whether in vivo cutaneous colonization with S. aureus can activate T 
cells. We examined how T cells are stimulated in the presence of 
keratinocytes by mitomycin C (MMC) -treated S. aureus that are unable 
to propagate but retain their ability to produce superantigens. 
Peripheral blood mononuclear cells (PBMCs) proliferated well in 
response to MMC-treated superantigen-producing S. aureus and 
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bacterial supernatants . When purified T cells were cultured with 
MMC-treated S. aureus or supernatant in the presence of 
interf eron-y-pre-treated keratinocytes, the supernatant, but 
not MMC-treated S. aureus, stimulated T cells. MMC-treated S. 
aureus had a cytotoxic effect on keratinocytes . Furthermore, 
keratinocytes were highly susceptible to a-toxin compared with 
monocytes and B cells functioning as accessory cells in PBMCs . This 
suggests that a lack of response of T cells to S. aureus plus 
keratinocytes is due to damage of superantigen-presenting function 
of keratinocytes by cytolysin. The activity of a-toxin was 
much less stable than that of superantigen during incubation. Given 
that S. aureus-colonized skin provides circumstances in which viable 
keratinocytes are exposed to superantigens but not to active 
cytolysin(s) , skin-infiltrating T cells may be effectively 
stimulated by S. aureus. 

L6 ANSWER 10 OF 16 HCAPLUS COPYRIGHT 2004 ACS on STN 
ED Entered STN: 09 Apr 1997 

ACCESSION NUMBER: 1997:228380 HCAPLUS 

DOCUMENT NUMBER: 126:237341 
TITLE: Major histocompatibility 

complex class II 

region confers susceptibility to Staphylococcus 
aureus arthritis 

AUTHOR(S): Abdelnour, A.; Zhao, Yi-Xue; Holmdahl, R. ; 

Tarkowski, A. 

CORPORATE SOURCE: Departments of Rheumatology and Clinical 

Immunology, University of Goteborg, Goteborg, 
S-413 46, Swed. 

SOURCE: Scandinavian Journal of Immunology (1997), 

45(3), 301-307 

CODEN: SJIMAX; ISSN: 0300-9475 

PUBLISHER: Blackwell 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB The importance of the MHC class II 

region for the development of septic arthritis was studied in a 
murine model of induced Staphylococcus aureus arthritis. 
In the first experiment MHC class II 

deficient mice (Ap-/-)'and their heterozygous (Ap+/-) 
littermates were i.v. inoculated with a single dose of toxic 
shock syndrome toxin-1 producing S. aureus LS~1 
strain. The expression of class II MHC mols. increases the 
prevalence and severity of arthritis. To analyze the impact of MHC 
class II haplotypes on the disease onset and progression the authors 
used congenic C3H.NB, C3H.Q and C3H/HeJ mice in the second set of 
expts. The results show that C3H/HeJ mice developed the highest 
frequency and the most severe course of arthritis compared with 
C3H.NB and C3H.Q animals. Iramunohistochem. anal, of arthritic 
joints revealed equal number of macrophages, CD4+ and CD8+ lymphocytes 
in the inflamed synovia in all the congenic mice. In contrast, the 
number of MHC class II expressing cells was higher in the arthritic 
joints of C3H/HeJ mice compared with the congenic strains. 
Furthermore, serum levels of proarthritogenic cytokines, such as 
tumor necrosis factor and interleukin-6 were higher in C3H/HeJ 
group. This study indicates that MHC class 
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II expression is necessary for the development of S. 

aureus arthritis in mice and that different MHC 

class II haplotypes confer varying susceptibility 

for development of joint inflammation induced by staphylococci, 
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AB The present invention includes a method for preventing and treating 
the toxic effects of a superantigen and for modifying 
pathogenic T cell responses in 

disease. Superantigen mols . are modified or mutated so that 
they no longer have the pathol. effects of a superantigen, but are 
. capable of eliciting an antibody response which crossreacts with and 
protects against the native superantigen. The mols. are useful, for 
example, as a vaccine. Mutated or modified superantigens that 
continue to interact with specific TCR Vp-expressing subsets of 
T cells are also used ot modify the target T cell population in a 
vp-specific manner. The mutated superantigen disclosed here is 
toxic shock syndrome toxin TSST-1 of 
Staphylococcus aureus . 
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AUTHOR(S) : Nishikawa, Mizuho; Yagi, Junji; Yan^ Xiao Jie; 

Oshimi, Yoko; Miyazaki, Shunichi; Uchiyama, 
Takehiko 

CORPORATE SOURCE: Dep. Microbiol, Immunol., Tokyo Women's Med. 

Coll., Tokyo, 162, Japan 
SOURCE: Tokyo Joshi Ika Daigaku Zasshi (1996), 66(1/2), 

20-31 

CODEN: TJIZAF; ISSN: 0040-9022 
DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Bacterial superantigens (SAGs) bind to major histocompatibility 

complex (MHC) class II mols , on accessory cells (AC) and stimulate T 
cells upon interaction with the vp portion of the T cell 
receptor (TCR) . We have recently shown that bacterial SAGs produced 
by Staphylococcus aureus, staphylococcal enterotoxin A (SEA), SEE, 
SEC, and toxic shock syndrome toxin~l (TSST-1) 

can all stimulate human peripheral blood mononuclear cells (PBMC) at 

very minute doses of antigens (^10-4 ng/mL) . When murine 

peripheral lymphocytes are used, SEs and TSST-1 have been segregated 

into 2 groups according to potency. SEA and TSST-1 are equally 

strong stimulators of murine peripheral lymphocytes (^10-4 

ng/mL) , whereas the responses of murine peripheral lymphocytes to 

SEB and SEC required 103-104-fold greater doses. However, it is 

still unclear whether this difference between the murine and human 

responses to SEB and SEC is due to a difference in T cell 

responsiveness or a difference in the activity of AC. In this 

study, the response of identical murine T cell prepns . to SEB showed 

a preference for human AC over murine AC. Thus, the results 

indicated that the difference in response to SEB is primarily due to 

a difference in the activity of AC. Furthermore, the Ca2+ concentration 

murine T cells responding to SEB presented by human AC was higher 

than that of those responding to SEB presented by murine AC, 

indicating that different accessory activity influences T cell 

activation from the early phase of signal transduction. 
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AB Staphylococcus aureus enterotoxin C2 (SEC2) belongs to a 

family of proteins, termed superantigens, that form complexes with 
class II MHC mols. enabling them to 

activate a substantial number of T cells. Although superantigens seem 
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to act by a common mechanism, they vary in many of their specific 
interactions and biol. properties. Comparison of the structure of 
SEC2 with those of two other superantigens - staphylococcal 
enter o toxin B (SEB) and toxic shock syndrome 

toxin-1 (TSST-1) - may provide insight into their mode of action. 
The crystal structure of SEC2 has been determined at 2.0 A resolution 
The overall topol . of the mol . resembles that of SEB and TSST-1, and 
the regions corresponding to the MHC class II and T-cell receptor 
binding sites on SEB are quite similar in SEC2 . A unique feature of 
SEC2 is the presence of a zinc ion located in a solvent-exposed 
region at the interface between the 2 domains of the mol. The zinc 
ion is coordinated to Asp83, Hisll8, Hisl22 and Asp9* (from the 
neighboring mol. in the crystal lattice) . Atomic absorption 
spectrometry demonstrates that zinc is also bound to SEC2 in solution 
SEC2 appears to be capable of binding to MHC class II mols. in much 
the same manner as SEB. However, structure-function studies have 
suggested an alternative binding mode that involves a different site 
on the toxin. The zinc ion of SEC2 lies within this region and thus 
may be important for complex formation, for example by acting as a 
bridge between the two mols. Other possible roles for the metal 
cation, including a catalytic one, are also considered. 
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AB Bacterial and retroviral superantigens (SAGs) interact with major 
histocompatibility complex (MHC) class II mols. and stimulate T 
cells upon binding to the Vp portion of the T cell receptor. 
Whereas both types of mols. exert similar effects on T cells, they 
have very different primary structures. Amino acids critical for the 
binding of bacterial toxins to class II mols. have been identified 
but little is known of the mol. interactions between class II and 
retroviral SAGs. To determine whether both types of superantigens 
interact with the same regions of MHC class 
II mols., the authors have generated mutant HLA-DR mols. 
which have lost the capacity to bind three bacterial toxins 
(Staphylococcus aureus enterotoxin A [SEA], S. 
aureus enterotoxin B [SEB], and toxic 

shock syndrome toxin 1 [TSST-1] ) , Cells expressing these 
mutated class II mols. efficiently presented two retroviral SAGs 
(Mtv-9 and Mtv-7) to T cells while they were unable to present the 
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bacterial SAGs . These results demonstrate that the binding sites 
for both types of SAGs can be dissociated 
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The effects were examined of Staphylococcus enterotoxin A (SEA) on 
proliferation and Ig production of highly purified human B cells. The 
binding of SEA to MHC class II mols . 

on B cells does not alter their ability to proliferate in response 

to S. aureus Cowan strain I (SAC) or to produce Ig in 

response to SAC plus rIL-2 . In contrast, the anti-DR mPJo L243 

inhibited both B cell proliferation and Ig production Unable to determine a 

direct effect of SEA on B cell function, it was investigated whether 

the capacity of SEA to inhibit SAC-induced Ig production by PBMC was T 

cell-dependent. The results demonstrated that in the presence of 

T cells, under appropriate conditions, 

SEA can either function as a nominal antigen for stimulation of B 

cell proliferation and Ig production or induce T cell-mediated 

suppression of Ig production SEA-induced Ig production required T cell 

help, which was dependent on pretreatment of the T cells with 

irradiation or mitomycin C; Ig production was not induced by SEA in the 

absence of T cells or in the presence of untreated T cells. 

Furthermore, SEA inhibited Ig production in SAC-stimulated cultures of 

autologous B cells and untreated T cells; pretreatment of the T 

cells with irradiation or mitomycin C abrogated SEA-induced inhibition 

of Ig production Thus, T cell suppression of SAC-induced Ig production was 

dependent on T cell proliferation. Similar results were observed with 

both SEA and toxic shock syndrome toxin 1. 
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AB Several exoproteins from the bacterium Staphylococcus aureus 

are highly potent polyclonal activators of T cells in the presence 

of cells bearing class II antigens of the 

major histocompatibility complex (MHC) • 

These toxins, including the toxic shock syndrome 

toxin (TSST-1), act a nanomolar concns . , bind directly to class II 
mols., and do not require the processing typical of nominal antigen. 
Each toxin is capable of stimulating a subpopulation of peripheral 1 
lymphocytes bearing particular Vp sequences as part of their 
ap T-cell receptors. It is not known how these so-called 
superantigens bind to class II and how this binding stimulates T 
cells. The different affinities of TSST-1 for human class II mols . 
DR and DP were exploited to define the region of a class II mol . 
necessary for high-affinity binding. Using chimeric a- and 
p-chains of DR and DP expressed at the surface of trans fected 
murine fibroblasts and a binding assay with TSST-1, it was shown 
that the al domain of DR is essential for high-affinity 
binding, and further that TSST-1 binding did not prevent subsequent 
binding of a DR-restricted antigenic peptide. This is compatible 
with a model of superantigen making external contacts with both 
class II and T cells receptor, and suggests that the vp portion 
of the T-cell receptor interacts with the nonpolymorphic 
oc-chain of DR. 
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secreted by the bacterial pathogen Staphyloccocus 
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host immune system by binding to the MHC class 

II and T cell receptors and activating a large population of 

T cells. Superantigen infection has been shown to be the causative 

agents in acute diseases, food poisoning and toxic 

shock syndrome, and in more chronic conditions such as 

inflammatory skin diseases. In addition to the toll on public 

health, S. aureus superantigens also represent a potential biothreat 

to our national security. To address these risks, a number of 

different therapeutic strategies have been developed that 

target different aspects of the pathogenic mechanism of S. aureus 

and superantigen infection. These therapies/ which 

encompass strategies as diverse as production of neutralizing 

antibodies, inhibitory peptide/receptor design and 

blockage of superantigen gene transcription, are being tested for 

treatment of established S. aureus infections in pre- and 

post-exposure scenarios. In this review, we will describe these 

different strategies and their efficacies in inhibition of 

superantigen-induced effects in the host, and present the future 

outlook for successfully producing therapies for 

superantigen-based disease. 

Copyright 2003 John Wiley & Sons, Ltd. 
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AB Toxic shock syndrome toxin-1 (TSST-1), a 

superantigen produced by Staphylococcus aureus, is a potent 
stimulator of the immune system. T-cells are activated by 
crosslinking of MHC class II molecules on antigen presenting cells 
with T-cell receptors (TCR) . TSST-1 is associated with the majority 
of the cases of menstrual staphylococcal toxic 
shocks a severe and life-threatening multisystem disorder. 
Even though antibody mediated protection has been studied, 
information on antibody specificity directed to individual antigenic 
determinants of the protein is incomplete . To obtain immunogens with 
low toxicity, we generated a double-site mutant (dmTSST-1) , modified 
at solvent-exposed residues predicted to be important for both 
MHC class II and TCR binding, and 



Searcher 



Shears 571-272-2528 



10/041775 



detoxified recombinantly expressed TSST-1 (rTSST-1) as well as 
native TSST-1 (nTSST-l) isolated from Staphylococcus aureus 
by treatment with formaldehyde. Rabbits were immunized 
with rTSST-1, nTSST-1, dmTSST-1, and formaldehyde inactivated 
toxoids. The sera obtained were used to map the antigen-reactive 
regions of the molecule and to identify specificities of antibodies 
induced by immunization with the different antigens. To detect 
linear antigenic epitopes of TSST-1 the reactivity of the sera with 
11-meric peptides having an overhang of four residues, covering the 
entire molecule of TSST-1, have been studied. We found that sera of 
TSST-1 immunized rabbits predominantly reacted with N-terminal 
residues 1-15, while sera generated with formaldehyde inactivated 
toxoid recognized a total of 7 regions located at the N- and 
C-terminus and internal sites of TSST-1. Despite different 
specificities all sera were able to inhibit TSST-1 induced 
proliferation of human mononuclear cells. 
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AB Bacterial superantigens (SAgs) bind to major histocompatibility 
complex (MHC) class II molecules and activate T cells in a 
Vbeta-restricted fashion. We recently identified subsets of HLA-DRl 
molecules that show selectivity for SAgs. Here, we extend these 
observations by showing that different cell lineages demonstrate 
distinct SAg-binding specificities although they all express 
HLA-DRl. Indeed, B cells bind staphylococcal enterotoxin A (SEA) 
and toxic shock syndrome toxin 1 (TSST-1) with 

high affinity while staphylococcal enterotoxin B (SEB) binding is 
barely detectable. In contrast, DRl-transf ected HeLa cells show 
efficient binding of SEB, but not of SEA or TSST-1. We investigated 
the class II maturation events required for efficient interaction 
with SAgs and found that the ability of cells to bind and present 
the toxins can be drastically modulated by coexpression of 
the class Il-associated invariant chain (li) and HLA-DM. SEA 
binding to DRl molecules required coexpression of li, whereas TSST-1 
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binding was selectively enhanced by DM. Binding of SEB was affected 
by cell type-specific factors other than li or DM. The selectivity 
of SAgs for different MHC class II populations was minimally 
affected by HLA-DR intrinsic polymorphism and could not be explained 
by binding to alternative sites on DR molecules. Our results 
indicate that SAgs are sensitive to structural heterogeneity in 
class II molecules, which is consequent to the differential 
regulation of expression of antigen processing cof actors. 
Therefore, we speculate that Staphylococcus aureus have 
retained the ability to express numerous SAgs in adaptation to the 
micro-heterogeneity displayed by MHC class 
II molecules and that this may relate to their ability to 
infect different tissues. 
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AB Skin colonization with Staphylococcus aureus may exacerbate skin 
disorders by activation of lesional T 

cells with release of superantigens . Although T cells are 
effectively stimulated by staphylococcal superantigens in the 
presence of epidermal accessory cells, it remains to be elucidated 
whether in vivo cutaneous colonization with S. aureus can activate T 
cells. We examined how T cells are stimulated in the presence of 
keratinocytes by mitomycin C (MMC) -treated S. aureus that 
are unable to propagate but retain their ability to produce 
superantigens. Peripheral blood mononuclear cells (PBMCs) 
proliferated well in response to MMC-treated 

superantigen-producing S . aureus and bacterial supernatants . When 
purified T cells were cultured with MMC-treated S. aureus 
or supernatant in the presence of interf eron-gamma-pre- 
treated keratinocytes, the supernatant, but not MMC- 
treated S. aureus, stimulated T cells. MMC-treated 
S. aureus had a cytotoxic effect on keratinocytes. Furthermore, 
keratinocytes were highly susceptible to alpha-toxin compared with 
monocytes and B cells functioning as accessory cells in PBMCs. This 
suggests that a lack of response of T cells to S. aureus plus 



Searcher 



Shears 



571-272-2528 



10/041775 



keratinocytes is due to damage of superantigen-presenting function 
of keratinocytes by cytolysin. The activity of alpha-toxin was much 
less stable than that of superantigen during incubation. Given that 
S. aureus-colonized skin provides circumstances in which viable 
keratinocytes are exposed to superantigens but not to active 
cytolysin (s) , skin-infiltrating T cells may be effectively 
stimulated by S. aureus. 
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AB Staphylococcus enterotoxins and toxic shock 

syndrome toxin 1 are members of a family of exoproteins that are 
produced by staphylococci and bind specifically to MHC class II 
molecules. Upon binding to MHC class II molecules, these 
exoproteins are potent stimulators of T cell proliferation via 
interaction with specific TCR V-beta segments of both CD4+ and CD8+ 
T cells. These exoproteins also directly stimulate monocytes to 
secrete IL-l and TNF-alpha. Furthermore, these exoproteins have a 
profound inhibitory effect on Ig production by PBMC. We 
examined the effects of Staphylococcus enterotoxin A (SEA) on 
proliferation and Ig production of highly purified human B cells. 
Our results demonstrated that the binding of SEA to MHC 
class II molecules on B cells does not alter their 
ability to proliferate in response to Staphylococcus aureus 
Cowan strain I (SAC) or to produce Ig in response to SAC plus rIL-2. 
In contrast, the anti-DR itiAb L243 inhibited both B cell 
proliferation and Ig production. Unable to determine a direct 
effect of SEA on B cell function, we investigated whether the 
capacity of SEA to inhibit SAC-induced Ig production by 
PBMC was T cell-dependent. Our results demonstrated that in the 
presence of T cells/ under appropriate 

conditions/ SEA can either function as a nominal Ag for 
stimulation of B cell proliferation and Ig production or induce T 
cell-mediated suppression of Ig production. SEA-induced 
Ig production required T cell help, which was dependent on 
pretreatment of the T cells with irradiation or mitomycin C; Ig 
production was not induced by SEA in the absence of T cells or in 
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the presence of untreated T cells. Furthermore^ SEA 
inhibited Ig production in SAC- stimulated cultures of 
autologous B cells and untreated T cells; pretreatment of the T 
cells with irradiation or mitomycin C abrogated SEA-induced 
inhibition of Ig production. Thus, T cell 

suppression of SAC-induced Ig production was dependent on T 

cell proliferation. Similar results were observed with both SEA and 

toxic shock syndrome toxin !♦ 
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AB Several exoproteins from the bacterium Staphylococcus aureus 

are highly potent polyclonal activators of T cells in the presence 

of cells bearing class II antigens of the 

major histocompatibility complex (MHC) . 

These toxins, including the toxic shock syndrome 

toxin (TSST-1), act at nanomolar concentrations, bind directly to 
class II molecules, and do not require the processing typical of 
nominal antigen. Each toxin is capable of stimulating a 
subpopulation of peripheral T lymphocytes bearing particular V beta 
sequences as part of their alpha beta T-cell receptors. It is not 
known how these so-called * superantigens ' bind to class II and how 
this binding stimulates T cells. In this study, the different 
affinities of TSST-1 for human class II molecules DR and DP were 
exploited to define the region of a class II molecule necessary for 
high-affinity binding. Using chimaeric alpha- and beta-chains of DR 
and DP expressed at the surface of transfected murine fibroblasts 
and a binding assay with TSST-1, it was shown that the alpha 1 
domain of DR is essential for high-affinity binding, and further 
that TSST-1 binding did not prevent subsequent binding of 
a DR-restricted antigenic peptide. This is compatible with a model 
of superantigen making external contacts with both class II and T 
cell receptor, and suggests that the V beta portion of the T-cell 
receptor interacts with the nonpolymorphic alpha-chain of DR. 
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AB The Staphylococcus aureus enterotoxins (S.E.) A-I, and 
toxic-shock syndrome toxin TSST-1 act as 

superantigens to cause overstimulation of the host immune system, 

leading to the onset of various diseases including food poisoning 

and toxic shock syndrome. SAgs bind as intact 

proteins to the DRal domain of the MHC class 

II receptor and the TcRVp domain from the T cell 

receptor and cause excessive release of cytokines such as IL-2, 

TNF-a, and IFN-y, and hyperprolif eration of T cells. In 

addition, different SAgs bind and activate different TcRVp 

isoforms during pathogenesis of human immune cells. These two 

properties of SAgs prompted us to design several chimeric 

DRal-linker-TcRVp proteins using different TcRVp 

isoforms to create chimeras that would specifically inhibit 

the pathogenesis of SAgs against which they were designed. In this 

study, we compare the design, interaction, and inhibitory 

properties of three different DRal-linker-TcRVP chimeras 

targeted against three different SAgs, SEB, SEC3, and TSST-1. The 

inhibitory properties of the chimeras were tested by 

monitoring IL-2 release and T cell proliferation using a primary 

human cell model. We demonstrate that the three chimeras 

specifically inhibit the pathogenesis of their target 

superantigen. We performed molecular modeling to analyze the 

structural basis of the type specificity exhibited by different 

chimeras designed against their target SAgs, examine the role of the 

linker in determining binding and specificity, and suggest 

site-specific mutations in the chimera to enhance binding affinity. 

The fact that our strategy works equally well for SEB and TSST-1, 

two widely different phylogenic variants, suggests that the 

DRal-linker-TcRVP chimeras may be developed as a general 

therapy against a broad spectrum of superantigens released 

during Staphylococcal infection. 
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aureus (SA) is an opportunistic pathogen 
variety of organ systems and is responsible for many 
diseases worldwide. SA express an MHC class 

II analog protein (Map), which may potentiate SA survival by 
modulating host immunity. We tested this hypothesis in mice 
by generating Map-deficient SA (Map-SA) and comparing disease 
outcome to wild-type Map ( + ) SA-inf ected mice. Map (-) SA-inf ected mice 
presented with significantly reduced levels of arthritis, 
osteomyelitis, and abscess formation compared with control animals. 
Furthermore, Map (-) SA- infected nude mice developed arthritis and 
osteomyelitis to a severity similar to Map (+) SA- infected controls, 
suggesting that T cells can affect 

disease outcome following SA infection and Map may attenuate 
cellular immunity against SA. The capacity of Map to alter T cell 
function was tested more specifically in vitro and in vivo using 
native and recombinant forms of Map. T cells or mice treated 
with recombinant Map had reduced T cell proliferative responses and 
a significantly reduced delayed-type hypersensitivity response to 
challenge antigen, respectively. These data suggest a role for Map 
as an immunomodulatory protein that may play a role in persistent SA 
infections by affecting protective cellular immunity. 
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SUMMARY LANGUAGE: English 

AB Toxic shock syndrome (TSS) is an acute 

onset illness characterized by fever, rash formation, and 
hypotension that can lead to multiple organ failure and lethal 
shock, as well as desquamation in patients that recover. The disease 
is caused by bacterial superantigens (SAGs) secreted from 
Staphylococcus aureus and group A streptococci. SAGs 
bypass normal antigen presentation by binding to class 
II major histocoxnpatibility 

coir5>lex molecules on antigen-presenting cells and to 
specific variable regions on the p-chain of the T-cell antigen 
receptor. Through this interaction, SAGs activate T cells at orders 
of magnitude above antigen-specific activation, resulting in massive 
cytokine release that is believed to be responsible for the most 
severe features of TSS. This review focuses on clinical 
and epidemiological aspects of TSS, as well as important 
developments in the genetics, biochemistry, immunology, and 
structural biology of SAGs . From the evolutionary relationships 
between these important toxins, we propose that there are five 
distinct groups of SAGs, 

L9 ANSWER 10 OF 26 EMBASE COPYRIGHT 2004 ELSEVIER INC. ALL RIGHTS 

RESERVED, on STN 
ACCESSION NUMBER: 2001371198 EMBASE 

TITLE: Use of intravenous immunoglobulin in the 

treatment of staphylococcal and streptococcal 
toxic shock syndromes and related 
illnesses. 

AUTHOR: Schlievert P.M. 

CORPORATE SOURCE: Dr. P.M. Schlievert, Department of Microbiology, 

Univ. of Minnesota Medical School, 420 Delaware St 
SE, Minneapolis, MN 55455, United States 

SOURCE: Journal of Allergy and Clinical Immunology, (2001) 

108/4 SUPPL. (S107-S110) . 
Refs: 12 

ISSN: 0091-6749 CODEN: JACIBY 
COUNTRY: United States 

DOCUMENT TYPE: Journal; Conference Article 

FILE SEGMENT: 004 Microbiology 

026 Immunology, Serology and Transplantation 

037 Drug Literature Index 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Pyrogenic toxin superantigens comprise a large family of exotoxins 
made by Staphylococcus aureus and group A streptococci. 
These toxins include toxic shock syndrome 

toxin-1, the staphylococcal enterotoxins, and the streptococcal 
pyrogenic exotoxins (synonyms: scarlet fever toxins and erythrogenic 
toxins), all of which have the ability to cause toxic 
shock syndromes and related illnesses. These toxins have a 
similar three-dimensional structure that allows them to interact 
with relatively invariant regions of major 
histocompatibility coinplex class 

II molecules on the surface of antigen-presenting cells and 
with certain variable regions of the T-cell receptor-p chain. 
The consequence of these interactions (and other immunobiological 



Searcher : Shears 571-272-2528 



10/041775 



properties of the toxins) is the exaggerated release of bioactive 
cytokines. The latter molecules are responsible for the clinical 
signs of illness associated with these toxins, 
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Superantigens are very potent agonists of T-lymphocytes . The 
superantigenic types of reactions on various subsets of 
T-lymphocytes are compared with those of classical antigens and 
aspecific mitogens. The role they could play in skin disease is 
reviewed with special emphasis to acute and chronic diseases, 
auto-immunity, immediate type reactions, immunodeficiency, 
carcinogenesis, psoriasis and other inflammatory cutaneous 
conditions. The term "superantigen" has been used for the first time 
in 1989 by the group of Kappler and Marrack [1,2]. Superantigens are 
proteins produced by bacteria (mainly streptococci and 
staphylococci) , by mycoplasma, by retroviruses and probably by 
numerous other viral, bacterial and parasitic micro-organisms. They 
interfere with the immune system by binding with class 
II proteins of the major 

histocompatibility coitrplex (HLA-MHC) present on 

the antigen presenting cells (APC) on one side and with the variable 
part of the p-chain (Vp) of the T cell receptor (TCR) on 
the other side. This binding of superantigen is like a "short 
circuit" between the two cells resulting in a massive, rapid and 
exponential proliferation of T-lymphocytes usually followed by death 
of most stimulated T cells. Moreover, an anergy is usually observed 
against further stimulations of surviving T cells. However, such an 
anergy is not specific of superantigenic response and can also be 
seen for classical nominal antigens, auto-antigens and even for 
nonspecific mitogens (PWM, PHA, Con A, pertussis toxin) . The main 
characteristic of superantigens as compared to classical antigens is 
that they do not need maturation processing into antigenic peptides 
by the proteases in the APC. They are not presented in the groove 
made by MHC class II on APC and by TCR 

on T cells but outside this groove on the Vp lateral side. The 
proportion of T-lymphocytes responding to a nominal antigen is about 
1/1000 while the proportion of T-lymphocytes responding to a 
superantigen reaches 5 to 25 %• As compared to nonspecific mitogens 
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activating all T cells, superantigens display a specificity leading 
to the proliferation of subsets of T- lymphocytes via VP chain 
with a possible contribution of Va chain and a very minor 
contribution of Dp, jp and/or Ja. Depending on the 

subset of stimulated T cells and on the types of cytokines produced, 
the symptomatology and the syndromes induced are numerous and 
display a very wide range [3, 4, 5] . According to the stimulated 
subsets of T cells, different reactions can be observed: 1. CD 4 (+) 
T helper: sudden immune reaction (for example: toxic 
shock syndrome) . 2. T helper with secondary stimulation of 
B-lymphocytes : uncontrolled production of immunoglobulins (for 
example: staphylococcal scalded skin syndrome). 3. CD 8 (+) T 
suppresser: immunosuppressor (for example: AIDS). 4. NK 
cells: carcinogenesis (for example: mammary tumor in mice) [6]. 
After intense stimulation, a large proliferation can be followed by 
a desequilibrium between subsets of T lymphocytes due to cell death 
and apoptosis leading to a secondary immunodepression and a down 
regulation of Ig, mediated and delayed type hypersensitivities. 
Moreover, the surviving subsets of T cells are unable to react to 
further stimulation by other superantigens and also by classical 
antigens. This mechanism is responsible of a true anergy which is a 
peripheral tolerance phenomenon [7, 8] . Most of well known 
superantigens are of exogenous origin; they are produced by bacteria 
or viruses. Bacterial superantigens are mainly: 1) Staphyloccus 
aureus : toxic shock syndrome toxin 

(TSSTl), staphylococcal enterotoxins (SE), exfoliative toxins 
(ExFT), 2) Streptococcal pyogenic enterotoxins (SPE) , 3) Mycoplasma 
arthritidis mitogen (MAM), 4) Yersinia enterocolica antigen (YEA) 
and 5) Pseudomonas aeruginosa exotoxin (PE) . Viral exogenous 
superantigens are known for murine leukaemia virus (MuLV) , for human 
immunodeficiency virus (HIV) and for rabies. Molecules produced by 
viruses could enhance incorporation of the viral genome into the 
lost cells, increase T cell death and induce immunosuppression by 
activation of CD 8(+) T cells. In addition to these infectious 
agents producing characteristic identified superantigens, many other 
micro-organisms are most probably able to synthesize molecules with 
a superantigenic potential. A documentation is already available for 
toxoplasma gondii and Candida albicans [9, 10] . Endogenous 
superantigens have been identified in mice. The minor antigen of 
immune stimulation (AgMIS) is coded by an endogenous provirus . The 
murine mammary tumor virus (MMTV) is transmitted by mendelian 
heredity and probably by breast feeding. Its expression at birth 
leads to a negative selection of reactive T-lymphocytes . In adults, 
it induces a stimulation of subsets of T cells followed by relative 
anergy. Its integration near a proto-oncongen is responsible for the 
mammary tumor [6, 10, 11] . It could play a partial role in 
auto-immune reaction induction through the production of IgG by 
activated B-lymphocytes or by reaction between TCR present on active 
T-lymphocytes and auto-antigens present in their peripheral homing 
location [6, 12] . The equivalent of MMTV has not yet been found in 
man but superantigenic mechanisms could well be involved in viral 
induced carcinogenesis, in auto-immune diseases and in congenital 
immunodeficiency. In dermatology, diseases and syndromes 
with superantigenic pathogenicity are most probably very 
numerous. Apart from well-defined superantigen diseases, many 
inflammatory skin disorders are associated with bacterial parasitic 
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colonies that could secrete superantigens . Superantigens actions are 
probably involved, at least in part, in the etiology or at least in 
some of the pathogenic mechanisms of such 

disorders [4, 6, 10] . We present in the list below several 
dermatological conditions with possible superantigenic 
pathogenicity: 1. Acute skin diseases caused by 
bacterial superantigenic toxins or by viral superantigens: 
infectious toxic dermatitis in menstrual and non menstrual 
toxic shock syndrome, toxic dermatitis in pseudo- 
toxic shock syndrome induced by Yersinia or 

pseudomonas, staphylococcal scalded skin syndrome, scarlet fever, 
erysipelas, cellulitis, fasciitis, purpura in septicemia, cutaneous . 
symptoms of endocarditis, rabies. 2. Auto-immune chronic skin 
diseases; erythema marginatium in rheumatic fever, skin lesions of 
rheumatoid polyarthritis, Kawasaki's syndrome, lupus-like syndrome 
(lichenoid chronic graft versus host disease, mycoplasma arthritidis 
arthritis, lichen planus, acroscleroderma, mixed connective tissue 
disease) . 3. Modifications of dermatoses induced by hypersensitivity 
reactions: inhibition of IgE mediated hypersensitivity 
through the skin in contact urticaria; flare-up after staphylococcal 
infection in atopic dermatitis; eczema vaccinatum, eczema 
herpeticum, Kaposi- Juliusberg ' s syndromes in atopic dermatitis: down 
regulation of delayed type hypersensitivity in contact dermatitis 
with inhibition of reaction to of patch tests . 4 . Various 
vasculitis with dermatological symptoms during infections with 
special attention to sudden IgA mediated necrotizing vasculitis 
following infection by streptococci, staphylococci, Clostridium 
perfringens and pseudomonas aeruginosa. 5. Neoplasic 
disorders in the pathogenicity of which viruses 

could act as superantigens beeing expressed near proto-oncogens . A 
documentation is already available for Kaposi's sarcoma (classical 
Mediterranean, endemic African and HIV associated), Burkitt's tumor, 
cutaneous T cell lymphoma (CTCL) such as Worringer Kolopp * s disease 
(pagetoid reticulosis), mycosis fungoides, Sezary's syndrome and 
probably several forms of leukaemias. 6. Genetically pre-existing 
diseases in which superantigens can induce the onset, aggravate and 
induce relapses . 
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AB The immunomodulatory effect of the macrolide antibiotic, 

roxithromycin (RXM) on Langerhans cells (LC) was studied in mice. 

RXM inhibited the ability of LC to present superantigen 

and hapten to T cells at 100 mM. The superantigen-presenting 

activity of LC was more profoundly abrogated by RXM than the 

hapten-presenting activity. This functional reduction was partly 

attributed to an RXM-induced decrease in promotion of the expression 

of major histocospatibility complex 

class II molecules on LC. On the other hand, RXM 

down-modulated the production of interleukin-lp by LC 

at a lower concentration of 10 mM than concentrations that 

inhibited antigen presentation. These results imply that RXM 

exerts therapeutic effectiveness via not only 

bacteriocidal action but also inhibitory effect on the LC 

ability in T-cell -mediated cutaneous 

diseases that can be exacerbated by skin-colonized 

Staphylococcus aureus. 
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AB Background. Atopic dermatitis (AD) is a chronic skin disease 

associated with increased IgE synthesis and colonization with 
Staphylococcus aureus secreting exotoxins, such as 
Toxic Shock Syndrome Toxin-1 (TSST-1) . Objectives. 
In this study, we were interested in determining the in vitro 
effects of TSST-1 on IgE synthesis in peripheral blood mononuclear 
cells from patients with AD. Methods We stimulated peripheral blood 
mononuclear cells (PBMC) from AD patients with a wide range of 
TSST~1 concentrations and measured IgE synthesis by enzyme-linked 
immunosorbent assay (ELISA) after 14 days. Results. We show herein 
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that TSST-1 produced antagonistic effects on IgE synthesis by PBMC 
from AD patients, depending on the concentration used: IgE synthesis 
was inhibited at 1000 pg/mL (P < 0,05) and enhanced at 
0.01 pg/mL (P < 0.01) of toxin. TSST-1 was found to induce the 
production of much higher amounts of interf eron-gamma (IFNy) 
at 1000 pg/mL than at 0.01 pg/mL of toxin (P = 0.0001). More 
importantly, immunoglobulin E (IgE) synthesis was enhanced by TSST-1 
at 1 pg/mL In the presence of antibodies blocking IFNy 
activity. The other immunoglobulin (Ig) isotypes were also increased 
after TSST-1 stimulation suggesting that the enhanced IgE synthesis 
was secondary to a polyclonal B cell activation rather than an 
isotype switch. TSST-l-stimulated IgE synthesis was T cell-dependent 
because purified tonsil B cells were only able to synthesize 
increased amounts of IgE when small numbers of T cells were added to 
the cultures. Anti-HLA-DR and anti-LFA-1 monoclonal antibodies 
(MoAb) inhibited TSST-l-enhanced IgE synthesis, suggesting 
that the bridging of the T cell receptor (TCR) and major 
histoconipatibility complex (MHC) 

class II on B cells was necessary for activation 

of B cell differentiation. Conclusion. These data indicate that 

staphylococcal superantigens are able, at concentrations inducing 

low amounts of IFNy, to stimulate IgE synthesis by PBMC from 

AD patients, and suggest that staphylococcal toxins may contribute 

to elevated IgE synthesis in AD. 
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AB Streptococcal pyrogenic exotoxin A (SPEA) is an important 

pathogenicity factor of group A streptococci. It is a member of the 
family of 'superantigens* produced by Staphylococcus aureus 
and Streptococcus pyogenes and its T lymphocyte stimulating activity 
is involved into the pathogenesis of certain diseases caused by 
pyogenic streptococci. In this study we have produced and 
characterized recombinant SPEA molecules in Escherichia coli. These 
molecules are indistinguishable from natural SPEA in both T cell 
stimulatory and HLA class II binding activities. Human class II 
molecules are more efficient than mouse class II molecules in 
presenting SPEA to T cells. In binding tests to major 
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histocort^atibility con5>lex class 

Il-positive cells SPEA competes with staphylococcal 
enterotoxin B and A but not with toxic shock 
syndrome toxin-1. 
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Enterotoxins produced by Staphylococcus aureus are potent 
mitogens for human T cells and cause lethal toxic 
shock. These superantigens bind to major 
histocon^atibility complex class 

II on antigen-presenting cells outside the conventional 
peptide-binding groove and stimulate T cells expressing certain 
T-cell receptor Vp gene products. We investigated other 
cell-surface molecules on human peripheral blood mononuclear cells 
that can mediate staphylococcal enterotoxin B (SEB) -induced T-cell 
proliferation and cytokine production. SEB-induced proliferation of 
T cells was inhibited by monoclonal antibodies to CD2, 
CDlla, CD18, CD28, CD44, CD58 and ICAM-1. Anti-ICAM-1 also blocked 
the production of pro-inflammatory mediators, TNFa and 
IFNy by SEB- stimulated T cells. These data suggest that the 
surface molecules, CDlla: CDl 8/ ICAM-1, CD2/CD58, CD28 and CD44, are 
all important co-receptors for T-cell activation by superantigens. 
Thus, like conventional antigens, multiple stimulatory signals from 
the interactions of these receptors are required for 

superantigen-induced immune responses. Reducing toxic mediators such 
as TNFa and IFNy by anti-ICAM antibodies in SEB-induced 
T-cell responses may be a useful therapeutic strategy to 
circumvent SEB toxicity and pathogenesis . 
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The Staphylococcus aureus exotoxin toxic 

a potent activator of 



LANGUAGE: 
SUMMARY LANGUAGE: 
AB 

shock syndrome toxin 1 (TSST-1) Is 
cells and monocytes. We have recently demonstrated that TSST-1 is a 
superantigen that binds monomorphic determinants on MHC 
class II molecules. In the present study, we have 

examined the effects of TSST-1 on the activation and differentiation 
of high density human tonsillar B cells, TSST-1 bound to tonsillar B 
cells with high affinity and saturation kinetics. This binding was 
effectively inhibited by a combination of anti-HLA-DR and 
anti-HLA-DQ mAbs. Treatment of purified B cells with 
TSST-1 failed to induce B cell proliferation or I g production. 
However, in the presence of irradiated T cells, TSST-1 induced 
resting B cells to proliferate and differentiate into Ig secretory 
cells. TSST-1 mimicked nominal antigen in that its induction of B 
cell responses was strictly dependent on physical contact between T 
and B cells, and was profoundly inhibited by anti- 
MHC class II m7\bs, nti-CD3 mAbs, and, to 

a lesser extent, by anti-CD18 m/^s. However, unlike nominal antigen, 
TSST-l-mediated T/B cell interactions were MHC unrestricted. These 
results suggest that TSST-1 induces T cell-dependent B cell 
proliferation and differentiation by virtue of its ability to 
mediate MHC-unrestricted cognate T/B cell interaction via the 
TCR/CD3 complex and MHC class It 
antigens . 
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AB Toxic shock syndrome toxin 1 (TSWST-1) is a 

22-kDa exotoxin produced by strains of Staphylococcus aureus 
and implicated in the pathogenesis of toxic shock 

syndrome. In common with other staphylococcal exotoxins, TSST-1 has 
diverse immunological effects. These include the induction of 
interleukin 2 receptor expression, interleukin 2 synthesis, 
proliferation of human T lymphocytes, and stimulation of interleukin 

I synthesis by human monocytes. In the present study, we demonstrate 
that TSST-1 binds with saturation kinetics and with a dissociation 
constant of 17-43 nM to a single class of binding sites on human 
mononuclear cells. There was a strong correlation between the number 
of TSST-1 binding sites and the expression of major 
histocompatibility complex class 

II molecules, and inter feron-y induced the expression 

of class II molecules as well as TSST-1 binding sites on human 
skin-derived fibroblasts. Monoclonal antibodies to HLA-DR, but not 
to HLA-DP or HLA-DQ, strongly inhibited TSST-1 binding. 
Affinity chromatography of 1251-labeled cell membranes over 
TSST-l~agarose resulted in the recovery of two bands of 35 kDa and 
31 kDa that comigrated, respectively, with the a and p 
chains of HLA-DR and that could be immunoprecipitated with 
anti-HLA-DR monoclonal antibodies. Binding of TSST~1 was 
demonstrated to HLA-DR and HLA-DQ L-cell transf ectants . These 
results indicate that major histoconpatibility 
complex class II molecules represent the 
major binding site for TSST-1 on human cells. 
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It has been shown previously that the staphylococcal enterotoxins A 
and B are T-cell mitogens and also cause inhibition of 
murine plaque-forming cells generated in vitro. Similarly, 
toxic shock toxin, a 24,000-MW protein produced by 
toxic shock-associated strains of Staphylococcus 
aureus/ is mitogenic and inhibits the generation 

of both murine and rabbit plaque-forming cells. In this study, an 
analysis of the T-cell response to toxic shock 

toxin over a broad dosage range (1 ng/ml to 5 yiq/ml) with maximum 
proliferation at day 4 (96 hr) of culture. Heat treatment 
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(100**C for 60 min) of toxic shock toxin 

attenuated its mitogenic effects by only a small amount^ and this 
attenuation could be reversed with increasing concentration of the 
toxin. By cytof luorography, both untreated and toxic 
shock toxin-treated small lymphocytes manifested 

normal percentages of 0KT3+, 0KT11+, 0KT4 + , 0KT8 + , HI1A/DR+, and 
Leu-7+ cells. However, toxic shock toxin-induced 

blasts were 99% 0KT11+ and expressed the receptor for interleukin 2 
(89%-100% TAC+) . Approximately 85% of the blasts were 0KT4+, and 25% 
of the blast s were OKT8+. Proliferation of purified, double— resetted 
T cells was enhanced monotonically by the addition of irradiated 
*non-T' cells. Irradiated, monocyte-enriched non-T cells were 2.5 
times more potent than unf ractionated non-T cells in producing 
quantitatively similar proliferation by toxic 
shock toxin-stimulated, autologous T cells. In addition, 
preincubation of non-T cells for 24 hr with toxic 
shock toxin, followed by extensive washing and irradiation, 
induced substantial proliferation by unexposed, autologous T cells. 
These data show that toxic shock toxin is 

mitogenic for T cells and requires accessory cells for maximal 
activity. Further, this substance appears to induce both a subset of 
0KT4+ (class II MHC-restricted) and 
0KT8+ (Class I MHC-restricted) blasts. 
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PRIORITY APPLN. INFO: IL 2002-148993 20020404 

AN 2003-804296 [75] WPIDS 

AB WO2003084995 A UPAB: 20031120 

NOVELTY ~ A superantigen binding site within the CD28 molecule that 
specifically and directly binds to a superantigen, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included 

for: 

(1) a method for treating a superantigen-related 
disorder in a mammalian subject; 

(2) a method of inhibiting pyrogenic 
exotoxin-mediated activation of Thl-lymphocytes and protecting 
against toxic shock induced by a pyrogenic 

exotoxin or by a mixture of pyrogenic exotoxins, in a subject; 

(3) a method of eliciting protective immunity against 
toxic shock induced by a pyrogenic exotoxin in a 
subject; 

(4) a substance that inhibits the binding of a 
superantigen to a superantigen binding site in CD28; 

(5) a pharmaceutical composition for treating or 
preventing superantigen-related disorders comprising the 
substance that inhibits the direct interaction between 
CD28 molecule and the pyrogenic exotoxin, which leads to 
antagonizing of toxin-mediated activation of Thl lymphocytes; 

(6) an isolated and purified peptide having an amino acid 
sequence homologous to an amino acid sequence comprised within a 
superantigen binding site within the CD28 molecule; 

(7) a method of screening for a test substance which 
specifically binds to the CD28 molecule and is capable of 
antagonizing pyrogenic exotoxin-mediated activation of Thl 
lymphocytes and optionally of eliciting protective immunity against 
toxic shock induced by a pyrogenic exotoxin or by 

a mixture of at least two pyrogenic exotoxins; and 

(8) a method of preparing a therapeutic composition 
for treating a superantigen-related disorder in a 
mammalian subject. 

ACTIVITY - Antibacterial. . 
No biological data given. 
MECHANISM OF ACTION - Gene therapy. 

USE - The substance, peptide or CD28 molecule is useful for 
preparing a pharmaceutical composition for treating 
superantigen-related disorders caused by Staphylococcus aureus or 
Streptococcus pyogenes (claimed) . 
Dwg.0/27 
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AN 2003-505298 [47] WPIDS 

AB WO2003048371 A UPAB: 20030723 

NOVELTY - An vector comprising a heterologous nucleic acid sequence 
encoding an antigenic polypeptide and a nucleic acid molecule 
comprising a 318 8 base pair sequence, given in the specification, a 
nucleic acid molecule which hybridizes to it and which encodes a 
protease inhibitor polypeptide, or nucleic acid molecules 
which comprise degenerate nucleic acid sequences. The vector is 
adapted for the expression of each polypeptide. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for 
the following: 

(1) inducing an immune response to an antigenic polypeptide; 

(2) an antibody; 

(3) a cell transformed with the novel vector; 

(4) producing humanized or chimeric antibody; 

(5) a hybridoma cell line which produces a monoclonal antibody; 

(6) a vaccine comprising the novel vector; and 

(7) vaccinating an animal, preferably a human, against at least 
one pathological condition. 

ACTIVITY - Antibacterial; Virucide; Antiparasitic; Antifungal; 
Anti-HIV; Antiulcer. 

No biological data is given. 

MECHANISM OF ACTION - Gene therapy; Vaccine. 
USE - The vector is useful for preparing a composition for 
preventing or treating AIDS, herpes, rubeola, 

rubella, varicella, influenza, common cold or viral meningitis; 
septicemia, tuberculosis, bacteria-associated food poisoning, blood 
infections, peritonitis, endocarditis, sepsis, bacterial meningitis. 
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pneumonia, stomach ulcers, gonorrhea, strep throat, 
streptococcal-associated toxic shock, 

necrotizing fasciitis, impetigo, histoplasmosis, Lyme disease, 
gastro-enteritis, dysentery or shigellosis; Candidiasis; or 
trypanosomiasis, malaria, schistosomiasis or Chagas disease 
(claimed) . 
Dwg. 0/9 
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NOVELTY - New method of preventing or modulating 

a T-cell-mediated response in a host comprises administering to the 
host an isolated Staphylococcus aureus Map protein, or a 
composition comprising the S. aureus major 
histocompatibility complex class 
II analog (Map) protein. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included 

for: 

(1) a method of treating or preventing 
pathogenic conditions associated with 
overstimulation of T-cells in a human or animal 
patient by administering S. aureus Map protein; 

(2) a pharmaceutical composition for preventing or 
modulating a T-cell-mediated response to a staphylococcal 
infection comprising S. aureus Map protein, and a pharmaceutical 
vehicle, carrier or excipient; 

(3) an isolated S. aureus Map protein; and 

(4) a method of treating or preventing a 
T-cell lymphoprolif erative disease by 

administering to the host an isolated Map protein selected from Map 

protein, MaplO protein and Mapl9 protein. 

ACTIVITY - Immunomodulator ; Immunosuppressive; Cytostatic, 
BALB/c mice were injected in the tail i.v. with 1 multiply 107 

Staphylococcus aureus (SA) , and sacrificed 4 weeks later 

for histological examination of hind tibiotarsal joints. Preliminary 

experiments showed that major histoconpatibility 

complex class II analog protein 

(Map) -SA-infected mice had both a reduced frequency and severity of 
arthritis compared to Map+SA-inf ected controls. The hypothesis that 
Map acted as an immunomodulator resulting in impaired immunity to SA 
with a concomitant inability to respond to a challenge infection was 
tested by infecting mice with (Map)-SA and Map+SA, respectively, and 
challenging both groups with Map+SA after 4 weeks. Significant 
differences were observed in abscess formation in hearts and kidneys 
between the Map-/Map+-inf ected groups. Less than 50% of hearts and 
25% of kidneys from Map-/Map+ infected mice presented with abscesses 
compared to more than 75% abscess formation in both hearts and 
kidneys form Map+/Map+ and -/Map+ infected mice. Significant 
differences were also observed in arthritis and osteomyelitis scores 
and frequencies . 

MECHANISM OF ACTION - Vaccine. 

USE - The major histocompatibility complex class II analog 
protein (Map) is useful for preventing or 

modulating a T-cell-mediated response to a staphylococcal 

infection, for treating or preventing 

pathogenic conditions associated with 

overstimulation of T-cells (e.g. toxic 

shock syndrome or poison ivy) , and 

lymphoprolif erative diseases (claimed) . 
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NOVELTY - Tumor cell capable of stimulating antitumor immune 
reactivity in vitro or in vivo contains and expresses an exogenous 
nucleic acid molecule encoding a superantigen or its active fragment 
and an exogenous nucleic acid molecule encoding a costimulatory 
molecule that activates T cells in conjunction with an antigenic 
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stimulus . 

ACTIVITY - Cytostatic; iirimunostimulant . 

Eight to twelve week old female C57BL/W (B6) mice were injected 
intravenously (i.v.) with approximately 300000 MCA 205 tumor cells 
(i.e., methylcholanthrene-induced tumors of B6 origin) suspended in 
1 ml of media to initiate pulmonary metastases. These tumors can be 
routinely passed in vivo in syngeneic mice and used within the third 
to seventh transplantation generation. 

On day 3, cells obtained from the mice were stimulated ex vivo. 
Specifically, LN cells draining progressively growing MCA 205 
fibrosarcoma for 12 days were stimulated with graded concentrations 
of staphylococcal enterotoxin A (SEIA) or SEE for 2 days followed by 
culture in 4 U/ml of interleukin-2 (IL-2) for 3 days. 

The antitumor efficacy of superantigen stimulated cells was 
assessed by reinfusion. Mice may also be treated with 
exogenous IL-2 to promote the growth of transferred cells 
(intraperitoneally with 15000 Units IL-2 in 0.5 ml buffered saline 
twice daily for 4 consecutive days to promote the in vivo function 
and survival of the stimulated cells) . On day 20 or 21, all mice 
were randomized, isacrificed, and metastatic tumor nodules on the 
surface of the lungs enumerated. No results are given. 

MECHANISM OF ACTION - None given. 

USE - For cancer therapy by stimulating an anticancer 
immune response in vivo or ex vivo. 

ADVANTAGE - The tumor cells can treat solid tumors 
including their metastases, without radiation, surgery or standard 
chemotherapeutic agents. 
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AB Bacterial exotoxins that stimulate T cells in a T-cell receptor V 
B-restricted manner are collectively termed as superantigens. 
Staphylococcus aureus ( S . aureus ) and 

Streptococcus pyogenes are the major bacteria that produce 

superantigens. Skin-colonization with S. aureus is one of 

the factors for exacerbation of several skin disorders. It is 

suggested that this effect of S. aureus is mediated by 

activation of lesional T cells with released superantigens. In skin 

milieu, not only Langerhans cells but also MHC 

class Il-bearing keratinocytes can function as 

accessory cells in T-cell responses to superantigens. Furthermore, 
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bacterial superantigens stimulate keratinocytes to produce cytokines 

such as tumor necrosis factor A and to augment the expression 

of CD54. In vitro studies can be performed to address how T cells 

are stimulated by superantigen-releasing S. aureus in the 

presence of keratinocytes, when mitomycin C (MMC) -treated 

S. aureus, that are unable to propagate but retain their 

ability to produce superantigens, are used as stimulants. When 

purified T cells are cultured with MMC-treated S. 

aureus or supernatant in the presence of 

interferon-r-pretreated kerationcytes, the supernatant, but 
not MMC-treated S. aureus/ is capable of 

stimulating T cells. Keratinocytes are highly susceptible to 
A-toxin compared with monocytes and B cells functioning as 
accessory cells in PBMC. Therefore, no response of T cells to S. 
aureus plus keratinocytes is thought to be due to damage of 
superantigen-presenting function of keratinocytes by cytolysin. The 
activity of A-toxin is much less stable than that of 
superantigen during incubation. Given that S. aureus 

-colonized skin provides circumstances in which viable keratinocytes 
are exposed to excreted superantigens but not to active cytolysin 
(s), skin-infiltrating T cells may be effectively stimulated by S. 
aureus, (author abst.) 
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The potential of staphylococcal enterotoxin A (SEA), B (SEB) , C 
(SEC) and toxic shock syndrome toxin-1 (TSST-1) 

to act as superantigens by inducing polyclonal T-cell mitogenesis 
and cytokine production was tested on bovine peripheral blood 
mononuclear cells (PBMC) . These four toxins were capable of inducing 
strong proliferative response of PBMC from calves over a broad 
dosage range (1 Pg/ml to 1 Mg/ml) in vitro. The 

toxin-activated blast cells consisted of both CD4+ T-cells and CD8+ 
T-cells, but the T-cell proliferation depended upon the presence of 
monocytes . Treatment of monocytes with monoclonal antibody 
to major histocompatibility complex 
class II antigens substantially inhibited 
the toxin-induced T-cell proliferative response, but 
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paraf ormaldehyde-f ixation did not abrogate the accessory function. 
SEA, SEB, SEC and TSST-1, all induced the in vitro release of 
interleukin-2, interferon r and tumor necrosis factor A 
in a dose dependent manner. The results indicate that SEA, SEB, SEC 
and TSST-l are capable of acting as superantigens by stimulating 
bovine T-cells as shown in the human and murine systems. The 
possible implications of these toxins in the immunopathogenesis of 
bovine mastitis caused by the infection with Staphylococcus 
aureus are discussed, (author abst.) 
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Pyrogenic toxin superantigens comprise a large family of exotoxins 
made by Staphylococcus aureus and group A streptococci. 
These toxins include toxic shock syndrome 

toxin-1, the staphylococcal enterotoxins, and the streptococcal 
pyrogenic exotoxins (synonyms: scarlet fever toxins and 
erythrogenic toxins) , all of which have the ability to cause 
toxic shock syndromes and related illnesses. 

These toxins have a similar three-dimensional structure that allows 
them to interact with relatively invariant regions of major 
histocorapatibility coir^slex class 

II molecules on the surface of antigen-presenting cells and 
with certain variable regions of the T-cell receptor-p chain. 
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The consequence of these interactions (and other immunobiological 
properties of the toxins) is the exaggerated release of bioactive 
cytokines. The latter molecules are responsible for the clinical 
signs of illness associated with these toxins. 
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AB Staphylococcal enterotoxin CI (SECl) belongs to a large family 

of related pyrogenic toxins (PTs) produced by Staphylococcus 
aureus and Streptococcus pyogenes. The PTs share biological 
properties including pyrogenicity, mitogenicity, immunosuppression, 
cytokine induction and enhancement of lethal endotoxin shock. Many 
of these activities have been implicated in the pathogenesis of 
toxic shock syndrome (TSS) and 
streptococcal toxic shock syndrome (STSS) . The 

molecular mechanisms attributed to biological activity are not 
completely understood. The PTs also exhibit four regions of primary 
sequence similarity which we theorize are responsible for shared 
biological properties. To investigate mechanisms of PT action and 
the role of shared primary sequences in these mechanisms, we 
assessed the effects of various mutations on the function of SECl. A 
series of deletion mutants were produced near the N-terminus of 
SECl. In addition, site-directed mutants were generated by 
substituting selected highly conserved residues. Mutants with 
deletions occurring between residues 6 through 13 did not lose 
mitogenic activity while deletions between positions 19 through 33 
completely abolished activity. Nonmitogenic mutants 
inhibited T cell proliferation induced by SECl. Flow 

cytometric analysis of toxin-stimulated peripheral blood mononuclear 
cell (PBMC) cultures reconfirmed results from T cell proliferation 
assays. Loss of mitogenic activity could not be attributed to 
reduced binding to major histoconipatibility 
con5)lex (MHC) class II 

molecules on Raji cells. These data indicate that deletions in 
nonmitogenic mutants occur within a region that interacts with the 
V$\beta$ portion of the T cell receptor (TCR) . Mutants tested in the 
rabbit shock model dissociated T cell proliferation from the 
activities of toxicity and pyrogenicity. Alanine substitutions at 
positions 83, 151, 157 and 158 did not eliminate the mitogenic 
capacity of SECl. Mutant E158A exhibited the greatest loss in 
mitogenic activity. All mutants could efficiently compete with SECl 
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for binding sites on MHC class II, 

suggesting that residues 83, 151, 157 and 158 do not directly 
interact with this receptor. Localization of biologically important 
regions of the PTs will facilitate the production of a vaccine 
protective against classic TSS and the related disease, 
STSS. 
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This study reports that acidic polysaccharide (PL) isolated from 
Phellinus linteus alleviated the septic shock induced by high dose 
lipopolysaccharide (LPS) injection in mice. To examine the origin 
of this effect, we investigated cytokine production in serum and the 
expression of MHC II in B cells and macrophages in areas of 
inflammation. Pretreatment with PL 24 h before LPS administration 
resulted in a significant inhibition of up to 68% of circulating 
tumor necrosis factor (TNF) -alpha, a moderate reduction of 45% of 
interleukine {IL)-12 and 23% of IL-lbeta, but no significant 
reduction in IL-6. In addition, the expression of MHC II in B cells 
and macrophages was examined. Our results show that LPS-stimulated 
cytokine release and the level of MHC II can be modulated by in vivo 
administration of soluble PL in mice. The decrease of IL-lbeta, 
IL-12 and TNF-alpha in sera and the down-modulation of MHC II during 
septic shock may contribute to the long survival of mice by PL. 
Administration of PL in vivo decreases IL-2, IFN-gamma and TNF-alpha 
production in splencotyes and enhances spontaneous cell apoptosis in 
macrophages and lymphocytes stimulated with LPS in vitro. Thus, 
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part of the anti-inflammatory effects of PL treatment in vivo may 
result from the enhanced apoptosis of a portion of the activated 
macrophages and lymphocytes. The ability of PL to significantly 
reduce the TNF-alpha production indicates the potential of the 
polysaccharides in possible therapeutic strategies that are based on 
dovm-regulation of ^ TNF-alpha. 
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Superantigens are antigens which can stimulate T cells bound to MHC 
molecules. The conventional foreign antigens are recognized by the 
T cell within the MHC peptide binding groove. Superantigens differ 
from conventional antigens. They bind with high affinity to class 
II MHC molecules outside the antigen binding groove in the absence 
of antigen processing. The MHC class Il/superantigen complexes on 
antigen presenting cells trigger the proliferation of T cells 
expressing the TcR-VB gene products. Superantigens can amplify or 
suppress immune responses. To date, two main groups of 
superantigens have been described, namely endogenous and exogenous 
superantigens. Exogenous superantigens are microbial toxins and 
other protein products. Endogenous superantigens are the products 
of unlinked genetic loci in mice the best known of which are the 
murine retroviral gene products. Toxins of S. aureus and S. 
pyogenes are the best known exogenous superantigens, implicated in 
Toxic Shock Syndrome. 
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Lyme disease is caused by the spirochete Borrelia burgdorferi 
following transmission from infected Ixodes ticks to human hosts. 
Following colonization of the skin, spirochetes can disseminate 
throughout the body, resulting in complications that can include 
ocular, cardiac, neural, and skeletal disease. We have previously 
shown that B. burgdorferi expresses two closely related 
decorin-binding adhesins (DbpA and DbpB) of the MSCRAMM (microbial 
surface component recognizing adhesive matrix molecule) type that 
can mediate bacterial attachment to extracellular matrices in the 
host. Furthermore, three Lys residues in DbpA appear to be critical 
for the binding of DbpA to decorin. We have now characterized the 
interaction of DbpA and decorin further by using a synthetic peptide 
approach. We synthesized a panel of peptides that spanned the DbpA 
sequence and examined their ability to inhibit the binding of intact 
DbpA to decorin. From these studies, we identified a 
decorin-binding peptide that lost this activity if the sequence was 
either scrambled or if a critical Lys residue was chemically 
modified. A minimal decorin-binding peptide was identified by 
examining a set of truncated peptides. One peptide is proposed to 
contain the primary decorin-binding site in DbpA. By comparing the 
amino acid sequences of 29 different DbpA homologs from different B. 
burgdorferi sensu lato isolates, we discovered that the identified 
decorin-binding sequence was quite variable. Therefore, we 
synthesized a new panel of peptides containing the putative 
decorin-binding sequence of the different DbpA homologs. All of 
these peptides were active in our decorin-binding assay, and 
consensus decorin binding motifs are discussed. 
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A method of immunomodulating the T cell response in Staphylococcal 
bacteria is provided wherein an effective amount of the Map protein 
from Staphylococcus aureus is administered to a host to prevent or 
suppress the T cell response. The present method may be utilized 
with either the Map protein or an effective subdomain of a fragment 
thereof such as the MaplO or Mapl9 protein. The present invention 
is advantageous in that suppression or prevention of the T cell 
response in a host can prevent or ameliorate a wide variety of the 
pathogenic conditions such as T cell lymphoprolif erative disease and 
toxic shock syndrome wherein the overstimulation of T cell needs to 
be suppressed or modulated. 
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Journal 
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Staphylococcus aureus (SA) is an opportunistic pathogen that affects 
a variety of organ systems and is responsible for many diseases 
worldwide, SA express an MHC class II analog protein (Map), which 
may potentiate SA survival by modulating host immunity. The authors 
tested this hypothesis in mice by generating Map-deficient SA 
(Map-SA) and comparing disease outcome to wild-type Map-SA-inf ected 
mice. Map-SA-inf ected mice presented with significantly reduced 
levels of arthritis, osteomyelitis, and abscess formation compared 
with control animals. Furthermore, Map-SA-inf ected nude mice 
developed arthritis and osteomyelitis to a severity similar to 
Map+SA-inf ected controls, suggesting that T cells can affect disease 
outcome following SA infection and Map may attenuate cellular 
immunity against SA, The capacity of Map to alter T cell function 
was tested more specifically in vitro and in vivo using native and 
recombinant forms of Map. T cells or mice treated with recombinant 
Map had reduced T cell proliferative responses and a significantly 
reduced delayed-type hypersensitivity response to challenge antigen, 
resp. These data suggest a role for Map as an immunomodulatory 
protein that may play a role in persistent SA infections by 
affecting protective cellular immunity. 
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NOVELTY - Immunizing patients to treat or prevent staphylococcal 
infection comprises administering immunologically effective amount 
of purified immunoglobulins (IG) obtained by treating donor plasma 
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(I) having higher antibody (Ab) titer to staphylococcal adhesin. 

DETAILED DESCRIPTION - Immunizing patients to treat or prevent 
staphylococcal infections comprising: 

(a) providing a source of donor plasma having a higher than 
normal antibody titer to a staphylococcal adhesin; 

(b) treating the donor plasma to obtain purified 
immunoglobulin; and 

(c) administering to the patient an immunologically effective 
amount of purified immunoglobulin-containing donor plasma. 

INDEPENDENT CLAIMS are also included for the following: 

(1) method of obtaining (I) comprises recovering plasma from 
the blood sample having higher Ab titer to staphylococcal adhesin 
and treating the donor plasma to obtain IG in a purified state that 
has higher Ab titer to staphylococcal adhesin; 

(2) a donor plasma composition obtained by the method (2) ; and 

(3) a kit (II) for identification of blood or plasma having 
higher titers of Ab comprises an antigen to a staphylococcal Ab, a 
support to bind the antigen and a detectable label that can be 
attached to the Ab. 

ACTIVITY - Antibacterial; vulnerary. The effect of SA-IVIG 
MS502 (S) in the treatment of staphylococcal infection was tested 
using mice 5-6 weeks old. The animals were injected with 5.6 
multiply 107 CFU Staphylococcus aureus (SA) 601 via the tail vein. 
The next day the animals were treated with single 0.5 ml 
intraperitoneal injection of (S) . Control mice were left untreated. 
The mice were followed up for 5 days and were then sacrificed. The 
results showed that 93% of the mice that received (S) prior to SA 
challenge survived whereas only 76 % of the control mice survived 
the bacterial challenge, clearly indicating that the administration 
of ClfA donor selected human SA-IVIG provided a significant and 
effective treatment of staphylococcal infections. 

MECHANISM OF ACTION - Vaccine, 

USE - The method is useful for treating staphylococcal 
infections (claimed) and thereby treats mastitis, arthritis, 
endocarditis, septicemia, osteomyelitis, furunculosis, cellulitis, 
pyemia, pneumonia, pyoderma, suppuration of wounds, food poisoning 
and bladder infections. (II) is useful for identifying blood or 
plasma having higher antibody titers to staphylococcal adhesin 
(claimed) . 

ADVANTAGE - The method is useful for treating wide variety of 
staphylococcal infections. 
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Novel DNA segment comprises an isolated gene encoding a 
Staphylococcus aureus broad spectrum adhesin capable of 
binding fibronectin or vitronectin, having a molecular weight of 
about 70 kD (by SDS-PAGE) and comprising a major 
histocoir^atibility complex type 

II (MHC II) mimicking unit of about 30 residues. 

Also claimed are: (1) recombinant vector comprising the DNA segment; 
(3) recombinant host cell transformed with the vector; and (4) 
composition comprising a protein or peptide encoded by the DNA 
segment and an excipient, 

USE - The DNA segment can be used to produce a MHC II antigen 
protein analogue, while the composition can be used to induce an 
immune response in an animal, especially inducing an immune response 
to S. aureus in an individual suspected of being susceptible to, or 
having a staphylococcal infection, 
Dwg, 0/5 
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Staphylococcus aureus expresses various surface proteins which 
specifically recognize and bind to different host mols. We have 
previously identified a bacterial protein that exhibits a broad 
specificity and binds to several mammalian extracellular proteins. 
The gene encoding this bacterial component has now been cloned and 
sequenced. The deduced protein consists predominantly of six 
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repeated domains of 110 residues. Each of the repeated domains 
contain a subdomain of 31 residues that share striking sequence 
homol. with a segment in the peptide binding groove of the p 
chain of the major histocompatibility complex (MHC) class II 
proteins from different mammalian species. The purified recombinant 
bacterial protein bound several mammalian proteins, including 
recombinant osteopontin, suggesting a protein-protein interaction 
and also specifically recognized a 15-amino acid residue synthetic 
peptide. Taken together, these results suggest that the bacterial 
protein resembles mammalian MHC class II mols. with respect to both 
sequence similarities and peptide binding capabilities. 
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LANGUAGE: English DOCUMENT TYPE: REVIEW 

ABSTRACT: Superantigens (SAGs) cause a massive T-cell proliferation by 
simultaneously binding to major histocompatibility complex (MHC) class II 
on antigen-presenting cells and T-cell receptors (TCRs) on T cells. These 
T-cell mitogens can cause disease in host, such as food 
poisoning or toxic shock. The best characterized groups of SAGs 
are the bacterial SAGs secreted by Staphylococcus aureus and 
Streptococcus pyogenes. Despite a common overall three-dimensional fold of 
these SAGs, they have been shown to bind to MHC class II 
in different ways. Recently, it has also been shown that SAGs have 
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individual preferences in their binding to the TCRs, They can interact with 
various regions of the variable beta-chain of TCRs and at least one SAG 
seems to bind to the alpha-chain of TCRs. In this review^ different 
subclasses of SAGs are classified based upon their binding mode to 
MHC class II/ and models of trimolecular complexes of 

MHC-SAG-TCR molecules are described in order to reveal and understand the 
complexity of SAG-mediated T-cell activation. 
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ABSTRACT: Staphylococcus aureus enterotoxins (S.E.) A-I, and toxic- 
shock syndrome toxin TSST-1 act as superantigens to cause 

overstimulation of the host immune system, leading to the onset of various 
diseases including food poisoning and toxic shock syndrome. 
SAgs bind as intact proteins to the DRalphal domain of the MHC 
class II receptor and the TcRVbeta domain from the T cell 

receptor and cause excessive release of cytokines such as IL-2, TNF-alpha, 
and IFN-gamma, and hyperprolif eration of T cells. In addition, different 
SAgs bind and activate different TcRVbeta isoforms during pathogenesis of 
human immune cells. These two properties of SAgs prompted us to design 
several chimeric DRalphal-linker-TcRVbeta proteins using different TcRVbeta 
isoforms to create chimeras that would specifically inhibit the 
pathogenesis of SAgs against which they were designed. In this study, we 
compare the design, interaction, and inhibitory properties of three 
different DRalphal-linker-TcRVbeta chimeras targeted against three 
different SAgs, SEB, SEC3, and TSST-1. The inhibitory properties of the 
chimeras were tested by monitoring IL-2 release and T cell proliferation 
using a primary human cell model. We demonstrate that the three chimeras 
specifically inhibit the pathogenesis of their target superantigen. We 
performed molecular modeling to analyze the structural basis of the type 
specificity exhibited by different chimeras designed against their target 
SAgs, examine the role of the linker in determining binding and 
specificity, and suggest site-specific mutations in the chimera to enhance 
binding affinity. The fact that our strategy works equally well for SEB and 
TSST-1, two widely different phylogenic variants, suggests that the 
DRalphal-linkerTcRVbeta chimeras may be developed as a general therapy 
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against a broad spectrum of superantigens released during Staphylococcal 
infection. 
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ABSTRACT: Superantigens (SAgs) include a class of certain bacterial and 
viral proteins exhibiting highly potent lymphocyte-transforming (mitogenic) 
activity towards human and or other mammalian T lymphocytes . Unlike 
conventional antigens, SAgs bind to certain regions of major 
histocompatibility complex (MHC) class II molecules of antigen-presenting 
cells (APCs) outside the classical antigen-binding groove and concomitantly 
bind in their native form to T cells at specific motifs of the variable 
region of the beta chain (Vbeta) of the T cell receptor (TcR) . This 
interaction triggers the activation (proliferation) of the targeted T 
lymphocytes and leads to the in vivo or in vitro release of high amounts of 
various cytokines and other effectors by immune cells. Each SAg interacts 
specifically with a characteristic set of Vbeta motifs. The review 
summarizes our current knowledge on S. aureus and S. pyogenes 
superantigen proteins. The repertoire of the staphylococcal and 
streptococcal SAgs comprises 24 and 8 proteins, respectively. The 
staphylococcal SAgs include (i) the classical enterotoxins A, B, C (and 
antigenic variants), D, E, and the recently discovered enterotoxins G to Q, 
(ii) toxic shock syndrome toxin-1, (iii) exfoliatins A and B. 
The streptococcal SAgs include the classical pyrogenic exotoxins A and C 
and the newly identified pyrogenic toxins, G, H, I, J, SMEZ, and SSA. The 
structural and genomic aspects of these toxins and their molecular 
relatedness are described as well as the available 3-D crystal structure of 
some of them and that of certain of their complexes with MHC 
class II molecules and the TcR, respectively. The 

pathophysiological properties and clinical disorders related to these SAgs 
are reviewed. 
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ABSTRACT: Toxic shock syndrome toxin-1 (TSST-1), a superantigen 
produced by Staphylococcus aureus, is a potent stimulator of the immune 
system. T-cells are activated by crosslinking of MHC class 
II molecules on antigen presenting cells with T-cell receptors (TCR) . 
TSST-I is associated with the majority of the cases of menstrual 
staphylococcal toxic shock, a severe and life-threatening 
multisystem disorder. Even though antibody mediated protection has been 
studied, information on antibody specificity directed to individual 
antigenic determinants of the protein is incomplete. 

To obtain immunogens with low toxicity, we generated a double-site 
mutant (dmTSST~l), modified at solvent-exposed residues predicted to be 
important for both MHC class II and TCR binding, and detoxified 
recombinantly expressed TSST-1 (rTSST-1) as well as native TSST-1 (nTSST~l) 
isolated from Staphylococcus aureus by treatment with formaldehyde. 
Rabbits were immunized with rTSST-1, nTSST-1, dmTSST-1, and formaldehyde 
inactivated toxoids. The sera obtained were used to map the 
antigen-reactive regions of the molecule and to identify specificities of 
antibodies induced by immunization with the different antigens. To detect 
linear antigenic epitopes of TSST-1 the reactivity of the sera with 
11-meric peptides having an overhang of four residues, covering the entire . 
molecule of TSST-1, have been studied. We found that sera of TSST-1 
immunized rabbits predominantly reacted with N-terminal residues 1-15, 
while sera generated with formaldehyde inactivated toxoid recognized a 
total of 7 regions located at the N- and C-terminus and internal sites of 
TSST-1. Despite different specificities all sera were able to inhibit 
TSST-1 induced proliferation of hiuaan mononuclear cells. (C) 2002 Elsevier 
Science Ltd. All rights reserved. 
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ABSTRACT: Staphylococcus aureus is an important human pathogen, causing a 
variety of diseases. Major virulence factors of this organism include 
staphylococcal enterotoxins (SEs) that cause food poisoning and toxic 
shock syndrome. Our study identified a novel enterotoxin-like protein 
that is a member of the new subfamily (group V) of pyrogenic toxin 
superantigens (PTSAgs) and examined its biochemical and immunobiological 
properties. The gene encoding the SE-like protein is directly 5' of another 
recently identified PTSAg, SEK. The SE-like protein had a molecular weight 
of 26000 and an experimentally determined isoelectric point between 7.5 and 
8.0. We demonstrated that the PTSAg had many of the biological activities 
associated with SEs, including superantigenicity, pyrogenicity, and ability 
to enhance endotoxin shock, but lacked both lethality in rabbits when 
administered in subcutaneous miniosraotic pumps and emetic activity in 
monkeys. Recombinant protein stimulated human CD4 and CDS T cells in a T 
cell receptor variable region, beta chain (TCRVbeta) specific manner. T 
cells bearing TCRVbeta 2, 5.1, and 21.3 were significantly stimulated. 
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ABSTRACT: Pyrogenic toxin superantigens comprise a large family of 
exotoxins made by Staphylococcus aureus and group A streptococci. These 
toxins include toxic shock syndrome toxin- 1, the staphylococcal 
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enterotoxins , and the streptococcal pyrogenic exotoxins (synonyms: scarlet 

fever toxins and erythrogenic toxins), all of which have the ability to 

cause toxic shock syndromes and related illnesses. These toxins 

have a similar three-dimensional structure that allows them to interact 

with relatively invariant regions of major histocoinpatibility 

conplex class II molecules on the surface of 

antigen-presenting cells and with certain variable regions of the T-cell 
receptor-beta chain. The consequence of these interactions (and other 
iinmunobiological properties of the toxins) is the exaggerated release of 
bioactive cytokines. The latter molecules are responsible for the clinical 
signs of illness associated with these toxins. 
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ABSTRACT: Toxic shock syndrome (TSS) is an acute onset 

illness characterized by fever, rash formation, and hypotension that can 
lead to multiple organ failure and lethal shock, as well as desquamation in 
patients that recover. The disease is caused by bacterial superantigens 
(sags) secreted from Staphylococcus aureus and group A streptococci. SAGs 
bypass normal antigen presentation by binding to class II 
major histocompatibility complex molecules on 

antigen-presenting cells and to specific variable regions on the beta 
-chain of the T-cell antigen receptor. Through this interaction, SAGs 
activate T cells at orders of magnitude above antigen-specific activation, 
resulting in massive cytokine release that is believed to be responsible 
for the most severe features of TSS. This review focuses on clinical 
and epidemiological aspects of TSS, as well as important developments 
in the genetics, biochemistry, immunology, and structural biology of SAGs, 
From the evolutionary relationships between these important toxins, we 
propose that there are five distinct groups of SAGs . 
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ABSTRACT: Pathogenic bacteria have evolved a wide variety of toxins to 
invade and attack host organisms. In particular, strains of the bacteria 
Staphylococcus aureus and Streptococcus pyogenes produce a family of 
pyrogenic toxin superantigens (PTSAgs) that can cause illness, e.g., 
toxic shock syndrome, or synergize with a number of other 
immune system disorders. The PTSAgs are all similar in size and have a 
conserved two-domain tertiary fold despite minimal amino acid sequence 
identity. The tertiary structure of PTSAg domain 1 is similar to the 
immunoglobulin binding motif of streptococcal proteins G and L. PTSAg 
domain 2 resembles members of the oligosaccharide/oligonucleotide binding 
fold family that includes the B subunits of the AB(5) heat-labile 
enterotoxins, cholera toxin, pertussis toxin, and verotoxin. The strong 
structural homology between the pyrogenic toxins and other bacterial 
proteins suggests that the PTSAgs evolved through the recombination of two 
smaller beta -strand motifs. 
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ABSTRACT: Superantigens are powerful microbial toxins that activate the 
immune system by binding to class II major histocompatibility complex and 
T-cell receptor molecules. They cause a number of diseases characterized by 
fever and shock and are important virulence factors for two human commensal 
organisms. Staphylococcus aureus and Streptococcus pyogenes, as well 
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as for some viruses. Their mode of action and variation around the common 
theme of over-stimulating T cells, provides a rich insight into the 
constant battle between microbes and the immune system. 
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ABSTRACT: Staphylococcus aureus produces a large number of potential 
virulence factors, among these the superantigen toxic shock 
syndrome toxin-1 (TSST-1) . We have recently demonstrated that TSST-1 is 
involved in the pathogenesis of septic arthritis Recent data show that the 
TSST-1 molecule is composed of two distinct domains, one proposed to 
interact with T cell receptor (TCR) and one with the MHC class 
II. The aim of this study was to assess if interaction between 
TSST-l-specific MoAbs directed to sites on the MHC and/or TCR V beta 
affects the development of experimental S. aureus -induced arthritis. 
For that purpose we used a panel of seven MoAbs, which were injected 
intraperitoneally before and after inoculation with a TSST-l~producing S. 
aureus strain. Administration of antibodies did not affect the 
development of arthritis, suggesting inefficacy of such a procedure in 
neutralization of exotoxin-mediated disease manifestations. 
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ABSTRACT: The immunomodulatory effect of the macrolide antibiotic, 
roxithromycin (RXM) on Langerhans cells (LC) was studied in mice. RXM 
inhibited the ability of LC to present superantigen and hapten to T cells 
at 100 mu M. The superantigen-presenting activity of LC was more profoundly 
abrogated by RXM than the hapten-presenting activity. This functional 
reduction was partly attributed to an RXM-induced decrease in promotion of 
the expression of major histocompatibility complex class II molecules on 
LC. On the other hand, RXM down-modulated the production of interleukin-1 
beta by LC at a lower concentration of 10 mu M than concentrations" that 
inhibited antigen presentation. These results imply that RXM exerts 
therapeutic effectiveness via not only bacteriocidal action but also 
inhibitory effect on the LC ability in T-cell-mediated 
cutaneous diseases that can be exacerbated by skin-colonized 
Staphylococcus aureus. (C) 1998 Elsevier Science Ireland Ltd. All 
rights reserved. 
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ABSTRACT: We have recently demonstrated that toxic shock 

syndrome toxin-1 (TSST-1) expanded V beta 11(+) T lymphocytes contribute to 
Staphylococcus aureus arthritis and sepsis-induced mortality. 
Interestingly, V beta 11(+) T-cell mediated joint pathology varies in 
different mouse strains. In this study, we characterized the in vitro 
pattern of V beta 11(+) T-cell expansion by TSST-1 in mice with various 
genetic backgrounds. Mice expressing major histocompatibility 
complex (MHC) class II I-E molecules did not expand 

V beta 11(+) T cells upon stimulation with TSST-1. Using BIO congeneic I-E 
negative mouse strains, we found that the TSST~l-expanded V beta 11(+) T 
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cells in BIOQ (H-2(q)) and BIOM (H-2(f)) mice but not in BlOB (H~2(b)) 
mice. Antigen-presenting cells (APC) from BIOQ mice, L cells and lymphoma 
cell line transfected with a q gene did not restore the deficient V beta 
11(+) T-cell expansion by TSST-1 in purified T cells from BlOB mice. In 
contrast, I-A(b) APC were able to stimulate V beta 11(+) T cells from 
H-2(q) mice. Furthermore, V beta 11(+) T cells in H-2(b) mice did expand 
when exposed to staphylococcal enterotoxin A (SEA) . These findings suggest 
that the T-cell repertoire, skewed by clonal deletion and inactivation of 
self-reactive T cells, accounts for the different magnitude of V beta 11(+) 
T-cell expansion among the different mouse strains. 



3/3,AB/13 (Item 13 from file: 440) 

DIALOG (R) File 440: Current Contents Search (R) 
(c) 2004 Inst for Sci Info. All rts . reserv. 

08586620 References: 31 

TITLE: Selective binding of bacterial toxins to major histocompatibility 
complex class Il-expressing cells is controlled by invariant chain and 
HLA-DM 

AUTHOR (S) : Lavoie PM; Thibodeau J; Cloutier I; Busch R; Sekaly- RP (REPRINT) 
CORPORATE SOURCE: INST RECH CLIN MONTREAL, IMMUNOL LAB, 110 AVE PINS 
OUEST/MONTREAL/PQ H2W 1R7/CANADA/ (REPRINT); INST RECH CLIN 
MONTREAL, IMMUNOL LAB /MONT REAL/ PQ H2W 1R7/CANADA/; MCGILL UNIV, SCH MED, 
DEPT EXPT MED/MONTREAL/ PQ H3A 1A3/CANADA/; INST PASTEUR, UNITE IMMUNOCHIM 
ANALYT/F-75724 PARIS 15//FR7^CE/; ST7VNF0RD UNIV, MED CTR, DEPT 
PEDI AT /STANFORD/ / CA/ 94305 
PUBLICATION TYPE: JOURNAL 

PUBLICATION: PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED 

STATES OF AMERICA, 1997, V94, N13 (JUN 24), P6892-6897 
GENUINE ARTICLEft: XH034 

PUBLISHER: NATL ACAD SCIENCES, 2101 CONSTITUTION AVE NW, WASHINGTON, DC 

20418 
ISSN: 0027-8424 
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ABSTRACT: Bacterial superantigens (Sr-fgs) bind to major histocompatibility 
complex (MHC) class II molecules and activate T cells in a V 
beta-restricted fashion. We recently identified subsets of HLA-DRl 
molecules that show selectivity for SAgs. Here, we extend these 
observations Sv showing that different cell lineages demonstrate distinct 
SAg-binding specificities although they: all express HLA-DRl. Indeed, If 
cells bind staphylococcal enterotoxin A (SEA) and toxic shock 
syndrome toxin 1 (TSST-1) with high affinity while staphylococcal 
enterotoxin B (SEE) binding is barely detectable. In contrast ^ 
DRl-transfected HeLa cells show efficient binding of SEE, but not of SEA or 
TSST-1. We investigated the class II maturation events required for 
efficient interaction with SAgs and found that the ability of cells to bind 
and present the toxins can be drastically modulated by coexpression of the 
class Il-associated invariant chain (li) and HLA-DM. SEA binding to DBI 
molecules required coexpression of li, whereas TSST-1 binding was 
selectively enhanced by RI, Binding of SEE was affected by cell 
type-specific factors other than li or DM. The selectivity of SAgs for 
different MNC class II populations was minimally affected by HLA-DR 
intrinsic polymorphism and could not be explained by binding to alternative 
sites on DR molecules. Our results indicate that SAgs are sensitive to 



Searcher 



Shears 571-272-2528 



10/041775 



structural heterogeneity in class II molecules, which is consequent to the 
differential regulation of expression of antigen processing cof actors. 
Therefore, me speculate that Staphylococcus aureus have retained the 
ability to express numerous SAgs in adaptation to the microheterogeneity 
displayed by MHC class II molecules and that this may 
relate to their ability to infect different tissues. 
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ABSTRACT: Staphylococcus aureus produces a set of proteins (e.g., 
staphylococcal enterotoxin A [SEA], SEB, toxic shock syndrome 
toxin 1 [TSST-1] ) which act both as superantigens (SAgs) and toxins. 
Although their mode of action as SAgs is well understood, little is known 
about how they enter the body via the intestine and cause food poisoning. 
To examine this problem we used an in vitro culture system to study the 
capacity of class II MHC-negative human intestinal 

epithelial cells (Caco-2) to transcytose several staphylococcal toxins. We 
found that Caco-2 cells are capable of dose-dependent, facilitated 
transcytosis of SEB and TSST-1, but not SEA. We extended these studies in 
vivo in mice by showing that ingested SEB appears in the blood more 
efficiently than SEA. Our data suggest that these toxins can cross the 
epithelium in an immunologically intact form. These results may have 
important implications for the pathogenesis of food poisoning. 
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ABSTRACT: The importance of the MHC class II region for the development of 

septic arthritis was studied in a murine model of haematogenously induced 

Staphylococcus aureus arthritis. In the first experiment MHC 

class II deficient mice (A beta (-/-)) and their heterozygous (A 

beta (+/-)) littermates were intravenously inoculated with a single dose of 

toxic shock syndrome toxin-1 producing S. aureus LS~1 

strain. The results demonstrate that the expression of class II 

MHC molecules increases the prevalence and severity of arthritis. To 

analyse the impact of MHC class II haplotypes on the 

disease onset and progression the authors used congenic C3H.NB, C3H.Q and 
C3H/HeJ mice in the second set of experiments. The results show that 
C3H/HeJ mice developed the highest frequency and the most severe course of 
arthritis compared with C3H.NB and C3H.Q animals. Immunohistochemical 
analysis of arthritic joints revealed equal number of macrophages, CD4(+) 
and CDS (+) lymphocytes in the inflamed synovia in all the congenic mice. In 
contrast, the number of MHC class II expressing cells was 

higher in the arthritic joints of C3H/HeJ mice compared with the congenic 
strains (P < 0.001). Furthermore, serum levels of proarthrtitogenic 
cytokines, such as tumour necrosis factor and interleukin-6 were higher in 
C3H/HeJ group. This study indicates that MHC class II 

expression is necessary for the development of S. aureus arthritis in 
mice and that different MHC class II haplotypes confer 

varying susceptibility for development of joint inflammation induced by 
staphylococci. 
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ABSTRACT: Superantigens have been implicated in the pathogenesis of type I 
diabetes and other immune -media ted diseases. We therefore tested the 
hypothesis of an abnormal reactivity of the immune system toward bacterial 



Searcher 



Shears 571-272-2528 



10/041775 



superantigens during the prediabetic phase. For this purpose, splenocytes 
from NOD (H-2(g7)) mice were exposed to two well-characterized 
superantigens: Staphylococcal aureus enterotoxin-B (SEB) and toxic 
shock syndrome toxin-1 (TSST-l) . Cells from BALE/ c (H-2 (d) ) and 
C57BL/6 (H-2(b)) mice as well as those from NON (H-2 (non) ) and NOR 
(H~2(g7)) mice were used as controls. After 72 h of co-culture with the 
superantigens or the mitogen concanavalin A (Con A) , proliferative response 
and mitochondrial activity were determined. In the culture supernatants, 
the cytokines gamma-inter feron (IFN-garama) and interleukin 10 (IL-10) were 
measured. Striking similarities between NOD cells and major 
histocompatiblity complex (MHC) -identical NOR cells could be observed with 
regard to a low proliferative and mitochondrial response to SEB, 
accompanied by a normal response to TSST-1 and Con A, respectively. In 
addition, only NOD and NOR spleen cells were low producers of the T-helper 
1 (Thl) cytokine IFN-garama in response to SEB. Conversely, abnormally high 
IFN-gamma levels were induced by TSST-1 in NOD and NOR spleen cells. The 
cytokine response to Con A was also biased toward IFN-gamma in both NOD and 
NOR. Since IFN-gamma and IL-10 are crucial disease-promoting or -protecting 
mediators in prediabetic NOD mice, superantigens may affect pathogenesis by 
acting on the Thl/Th2 cytokine balance. The low responder status toward SEB 
in NOD spleen cells may be of pathogenetic relevance in view of recent 
findings that the insulin B-chain also' interacts with the SEB binding site 
on MHC class II molecules. In conclusion, we show here 

that immune cells from mice with a diabetes-associated MHC type respond 
differently to common environmental superantigens than do immune cells from 
control strains. 
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ABSTRACT: Superantigen is characterized as a potent stimulator of T cells 
through its unique interaction with major histocompatibility complex class 
II molecule and the V-<beta> chain of T cell receptor. It has been reported 
that, symptoms in several infectious diseases are associated with 
superantigen activity, i.e., abnormal reaction due to excess activation of 
T cells. However, the implications of superantigen in human 
immunodeficiency virus (HIV) infections have not been well elucidated. In 
this article, we review the possible mechanisms by which superantigens may 
modify HIV infections. In conclusion, superantigen is considered to be a 
factor that aggravates the immunodef icient state in HIV-infected patients 
through activation of HIV expression in infected T cells and monocytes, and 
facilitation of CD4 T cell depletion. Since exogenous superantigen is most 
likely to be provided by microbial infections such as Staphylococcus 
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aureus infection, count e measures against these complicating 
infections may be important to avert the detrimental impact of 
superantigens . 
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ABSTRACT: Background: Staphylococcus aureus enterotoxin C2 (SEC2) belongs 
to a family' of proteins, termed 'superantigens', that form complexes with 
class II MHC molecules enabling them to activate a 

substantial number of T cells. Although superantigens seem to act by a 
common mechanism, they vary in many of their specific interactions and 
biological properties. Comparison of the structure of SEC2 with those of 
two other superantigens - staphylococcal enterotoxin B (SEE) and 
toxic shock syndrome toxin-1 (TSST-1) - may provide insight 
into their mode of action. 

Results: The crystal structure of SEC2 has been determined at 2.0 
Angstrom resolution. The overall topology of the molecule resembles that of 

SEE and TSST-1, and the regions corresponding to the MHC class II and 
T-cell receptor binding sites on SEE are quite similar in SEC2 . A unique 
feature of SEC2 is the presence of a zinc ion located in a solvent-exposed 
region at the interface between the two domains of the molecule. The zinc 
ion is coordinated to Asp83, HisllS,. Hisl22 and Asp9* (from the 
neighbouring molecule in the crystal lattice) , Atomic absorption 
spectrometry demonstrates that zinc is also bound to SEC2 in solution. 

Conclusions: SEC2 appears to be capable of binding to MHC class II 
molecules in much the same manner as SEE. However, structure-function 
studies have suggested an alternative binding mode that involves a 
different site on the toxin. The zinc ion of SEC2 lies within this region 
and thus may be important for complex formation, for example by acting as a 
bridge between the two molecules. Other possible roles for the metal 
cation, including a catalytic one, are also considered. 



3/3,AB/19 (Item 19 from file: 440) 

DIALOG (R) File 440: Current Contents Search (R) 
(c) 2004 Inst for Sci Info. All rts. reserv. 



Searcher 



Shears 571-272-2528 



10/041775 



06580450 References: 31 

TITLE: SUPERANTIGENS - DO THEY HAVE A ROLE IN SKIN DISEASES 
AUTHOR (S): SKOV L; BAADSGAARD O (Reprint) 
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PUBLICATION: ARCHIVES OF DERMATOLOGY, 1995, V131, N7 (JUL), P829-832 

GENUINE ARTICLES: RH814 

ISSN: 0003-987X 

LANGUAGE: ENGLISH DOCUMENT TYPE: REVIEW 

ABSTRACT: Superantigens are a group of bacterial and viral proteins that 
are characterized by their capacity to stimulate a large number of T cells. 
They bind directly to the major histocompatibility complex class II 
molecule on the antigen-presenting cell and cross-link the 
antigen-presenting cell with T cells expressing certain T-cell receptors, 
leading to polyclonal T-cell activation. They have been shown to play a 
role in toxic shock syndrome and mucocutaneous lymph node 
syndrome and are postulated to play a role in other systemic diseases. 
Because inflammatory skin diseases such as atopic dermatitis and psoriasis 
are often known to be colonized with superantigen-releasing Staphylococcus 
aureus, the role of superantigens in skin diseases is of major 
importance. Recent studies have dempnstrated that if a staphylococcal 
superantigen is applied on intact human skin, a clinical picture of 
dermatitis evolves. Furthermore, in the presence of superantigens, 
epidermal cells potently activate T cells. Thus, superantigens may play a 
role in the induction and exacerbation of inflammatory skin diseases. 
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LANGUAGE: ENGLISH DOCUMENT TYPE: ARTICLE 

ABSTRACT: Toxic shock syndrome toxin 1 (TSST-1), a superantigen 

produced by Staphylococcus aureus, is a causative agent of toxic 

shock syndrome (TSS) . This superantigen is a potent stimulator 

of T cells and macrophages /monocytes, resulting in the release of cytokines 

that are implicated in the pathogenesis of TSS. This study 

characterizes a mutant TSST-1, derived by site-directed mutagenesis, that 

has an alanine substitution at histidine 135 (mutant 135) . This 

single-amino-acid change results in a mutant toxin that has lost mitogenic 

activity for T cells. In contrast to wild-type TSST-1, this mutant does not 
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induce T cells to express interleukin-2, gamma interferon, or tumor 
necrosis factor beta (TNF-beta) . The inability of mutant 135 to activate T 
cells is not due to a lack of binding to the class II 
major histocompatibility complex receptor. In addition, 

the mutant TSST-1 does not induce expression of TNF-alpha, which plays a 
role in the development of lethal shock. The lack of TNF-alpha induction by 
mutant 135 is likely due to its inability to activate T cells. These data 
suggest that the mutation at histidine 135 in TSST-1 affects toxin 
interactions with the T-cell receptor rather than the class II 
major histocompatibility complex receptor. 
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TITLE: SEQUENCE ANALYSIS OF THE GENE FOR A NOVEL SUPERANTIGEN PRODUCED BY 
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LANGUAGE: ENGtlSH DOCUMENT TYPE: ARTICLE 

ABSTRACT: We previously reported that the Gram-negative bacterium Yersinia 
pseudotuberculosis produces a superantigen (YPM, Y. 

pseudotuberculosis-derived mitogen) that expands T cells bearing V beta s 
3, 9f 13.1, and 13.2 in an MHC class Il-dependent manner. Based on the 
previously determined N-terminal 23 amino acids of YPM 

(T-D-Y-D-N-T-L-N-S-I-P-S-L-R-I-P-N-I-A-T-Y-T-G- (one-letter code)), we 
cloned the ypm gene and analyzed the nucleotide sequence. The gene encodes 
a 151-amino acid protein with a 20-amino acid signal peptide at its N 
terminus. The recombinant YPM expressed by the cloned gene exerted a 
mitogenic activity on human PBMC at a concentration of approximately 1 
pg/ml . T cells bearing V beta 13.3 were preferentially expanded as well as 
T cells bearing the same V beta repertoires stimulated by native YPM. T 
cells were stimulated by the recombinant YPM in the presence of either 
fixed or unfixed HLA class Il-transf ected mouse fibroblasts. Furthermore, 
sequence diversity in the junctional region of the TCR beta-chain 
containing the V beta 3 element could be observed after stimulation by the 
recombinant YPM. These results indicate that YPM belongs to the category of 
superantigens and should be included as a novel member. The amino acid 
sequence of the mature protein showed no significant homology to other 
superantigens derived from Gram-positive bacteria such as Staphylococcus 
aureus and Streptococcus pyogenes. This observation, together with 
the substantially smaller m.w. suggest that ypm must have evolved from a 
different ancestral gene. 



3/3,AB/22 (Item 22 from file: 440) 

DIALOG (R) File 4 40: Current Contents Search (R) 
(c) 2004 Inst for Sci Info. All rts. reserv. 



Searcher 



Shears 571-272-2528 



10/041775 



06377001 References: 33 
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ISSN: 0916-7250 

LANGUAGE: ENGLISH DOCUMENT TYPE: ARTICLE 

ABSTRACT: The potential of staphylococcal enterotoxin A (SEA), B (SEE), C 
(SEC) and toxic shock syndrome toxin-1 (TSST-1) to act as 
superantigens by inducing polyclonal T-cell mitogenesis and cytokine 
production was tested on bovine peripheral blood mononuclear cells (PBMC) . 
These four toxins were capable of inducing strong proliferative response of 
PBMC from carves over a broad dosage range (1 pg/ml to 1 mu g/ml) in vitro. 
The toxin-activated blast cells consisted of both CD4 (+) T-cells and CDS (+) 
T-cells, but the T-cell proliferation depended upon the presence of 
monocytes. Treatment of monocytes with monoclonal antibody to major 
histocompatibility complex class II antigens substantially inhibited the 
toxin-induced T-cell proliferative response, but paraf ormaldehyde-f ixation 
did not abrogate the accessory function. SEA, SEE, SEC and TSST-1, all 
induced the in vitro release of interleukin-2, interferon gamma and tumor 
necrosis factor cu in a dose dependent manner. The results indicate that 
SEA, SEE, SEC and TSST-1 are capable of acting as superantigens by 
stimulating bovine T-cells as shown in the human and murine systems. The 
possible implications of these toxins in the immunopathogenesis of bovine 
mastitis caused by the infection with Staphylococcus aureus are 
discussed. 
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ABSTRACT: Streptococcal pyrogenic exotoxin A (SPEA) is an important 
pathogenicity factor of group A streptococci. It is a member of the family 
of * 'superantigens ' ' produced by Staphylococcus aureus and Streptococcus 
pyogenes and its T lymphocyte stimulating activity is involved into the 
pathogenesis of certain diseases: caused by pyogenic streptococci. In this 
study we have produced and characterized recombinant SPEA molecules in 
Escherichia coli. These molecules are indistinguishable from natural SPEA 
in both T cell stimulatory and HLA class II binding activities. Human class 
II molecules are more efficient than mouse class II molecules in presenting 
SPEA to T cells. In binding tests to major histocompatibility 
complex class Il-positive cells SPEA competes with 
staphylococcal enterotoxin B and A but not with toxic shock 
syndrome toxin-1. 
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PUBLICATION: SCIENCE, 1994, V266, N5192 (DEC 16), P1874-1878 

GENUINE ARTICLE#: PX383 

ISSN: 0036-8075 

LANGUAGE: ENGLISH DOCUMENT TYPE: ARTICLE 

ABSTRACT: Superantigens bind to major histocompatibility complex class II 
molecules on antigen-presenting cells and stimulate T cells. Staphylococcus 
aureus enterotoxin B (SEB) and toxic shock syndrome 

toxin-1 (TSST-1) bind to the same region of human lymphocyte antigen 
(HL4)-DR1 but do not compete with each other, which indicates that they 
bind to different subsets of DRl molecules. Here, a mutation in the 
peptide-binding groove disrupted the SEB and TSST-1 binding sites, which 
suggests that peptides can influence the interaction with bacterial toxins, 
in support of this, the expression of the DRl molecule in various cell 
types differentially affected the binding of these toxins. 
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ISSN: 0165-2478 

LANGUAGE: ENGLISH DOCUMENT TYPE: ARTICLE 

ABSTRACT: Enterotoxins produced by Staphylococcus aureus are potent 
mitogens for human T cells and cause lethal toxic shock. These 
superantigens bind to niajor histocompatibility complex 
class II on antigen-presenting cells outside the conventional 
peptide-binding groove and stimulate T cells expressing certain T~cell 
receptor V beta gene products. We investigated other cell-surface molecules 
on human peripheral blood mononuclear cells that can mediate staphylococcal 
enterotoxin B (SEB) -induced T-cell proliferation and cytokine production. 
SEE-induced proliferation of T cells was inhibited by monoclonal antibodies 
to CD2, CDlla, CD18, CD28, CD44, CD58 and ICAM-1. Anti-ICAM-1 also blocked 
the production of pro-inf lairanatory mediators, TNF alpha, and IFN gamma by 
SEB-stimulated T cells. These data suggest that the surface molecules, 
CDlla :CD18/ ICAM-1, CD2/CD58, CD28 and CD44, are all important co-receptors 
for T-cell activation by superantigens. Thus, like conventional antigens, 
multiple stimulatory signals from the interactions of these receptors are 
required for superantigen-induced immune responses . Reducing toxic 
mediators such as TNF alpha and IFN gamma by anti-ICAM antibodies in 
SEB-induced T-cell responses may be a useful therapeutic strategy to 
circumvent SEB toxicity and pathogenesis. 
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ISSN: 0022-1007 

LANGUAGE: ENGLISH DOCUMENT TYPE: NOTE 

ABSTRACT: Bacterial and retroviral superantigens (SAGs) interact with major 
histocompatibility complex (MHC) class II molecules and stimulate T cells 
upon binding to the V beta portion of the T cell receptor. Whereas both 
types of molecules exert similar effects on T cells, they have very 
different primary structures. Amino acids critical for the binding of 
bacterial toxins to class II molecules have been identified but little is 
known of the molecular interactions between class II and retroviral SAGs. 
To determine whether both types of superantigens interact with the same 
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regions of MHC class II molecules, we have generated mutant HLA-DR 
molecules which have lost the capacity to bind three bacterial toxins 
(Staphylococcus aureus enterotoxin A [SEA], S. aureus 
enterotoxin B [SEB], and toxic shock syndrome toxin 1 

[TSST-1] ) . Cells expressing these mutated class II molecules efficiently 
presented two retroviral SAGs (Mtv-9 and Mtv-7) to T cells while they were 
unable to present the bacterial SAGs. These results demonstrate that the 
binding sites for both types of SAGs can be dissociated. 
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LANGUAGE: ENGLISH DOCUMENT TYPE: ARTICLE 

ABSTRACT: Microbial superantigens (SA) , bound to human B cell surface MHC 
class II molecules, have been shown to promote direct, "cognate" 
interaction with SA-reactive autologous Th cells, resulting in polyclonal 
Ig production. To investigate the potential for microbial SA to support Th 
cell-dependent, Ag-specific antibody responses, we have extended our 
studies to the murine system. BALB/c Th cell lines (TCL) , specific for 
either the Mycoplasma arthritidis-derived SA or the Staphylococcus 
aureus-derived toxic shock syndrome toxin-1) were 

generated. These TCL cells are SA-specific, functionally noncross-reactive, 
and utilize distinct TCR V-beta gene families. Coculture of SA-reactive TCL 
cells and syngeneic B cells bearing the relevant SA results in B cell 
proliferation and polyclonal IgM and IgG production. In contrast, 
Ag-specific (SRBC-specif ic) antibody- forming cells are only generated in 
cultures that also contain SRBC. Thus, microbial SA-mediated Th-B cell 
interactions induce both polyclonal B cell activation and provide selective 
help for the proliferation and/or differentiation of B cells that have 
encountered specific Ag. In additional studies, we determined that the in 
vivo administration of toxic shock syndrome toxin-1 to young, 
athymic (nude) BALB/c mice results in SA binding to splenic B cells, 
rendering these B cells effective stimulators of and targets for 
SA-reactive helper TCL cells. Taken together, these results demonstrate 
that microbial SA mediate productive Th-B cell interactions analogous to 
those that occur during allospecific Th-B cell interactions in vitro and 
GVHD in vivo. These findings are consistent with the hypothesis that 
microbial SA represent environmental factors that may trigger autoimmune 
disease in the genetically susceptible host. 
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ABSTRACT: The enterotoxins and the toxic- shock- syndrome toxin-1 
of Staphylococcus aureus, the erythrogenic toxins of Streptococcus pyogenes 
as well as a still uncharacterized exoprotein of Mycoplasma arthritidis 
belong to a family of exotoxins, that have in common a potent mitogenic 
activity for T lymphocytes of several species. These proteins stimulate 
CD4+- and CD8+T-lymphocytes by cross-linking the T-cell-antigen receptor 
with MHC-class-II molecules on accessory or target cells. 

They are functionally bivalent molecules having distinct interaction sites 
for variable parts of the T-cell receptor and for nonpolymorphic parts of 
MHC-class~II molecules. Due to their preferential action 
on T cells expressing certain V-beta-parts of the T-cell receptor the 
designation »superantigens« has been proposed. The mechanism of T-cell 
stimulation has apparently been conserved in evolution and has been adapted 
to the host's T-cell-receptor repertoire. The T cells stimulating activity 
apparently contributes to the pathogenesis of certain infectious diseases. 
Noteworthy, mice express endogenous »superantigens« that have similar 
properties . 
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ABSTRACT: Staphylococuus enterotoxins and toxic shock syndrome 
toxin 1 are members of a family of exoproteins that are produced by 
staphylococci and bind specifically to MHC class II molecules. Upon 
binding to MHC class II molecules, these exoproteins are potent stimulators 
of T cell proliferation via interaction with specific TCR V-beta segments 
of both CD4+ and CD8+ T cells. These exoproteins also directly stimulate 
monocytes to secrete IL-1 and TNF-alpha. Furthermore, these exoproteins 
have a profound inhibitory effect on Ig production by PBMC. We examined 
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the effects of Staphylococcus enterotoxin A (SEA) on proliferation and Ig 
production of highly purified human B cells. Our results demonstrated that 
the binding of SEA to MHC class II molecules on B cells does not alter 
their ability to proliferate in response to Staphylococcus aureus 
Cowan strain I (SAC) or to produce Ig in response to SAC plus rIL-2. In 
contrast, the anti-DR mAb L243 inhibited both B cell proliferation and Tg 
production. Unable to determine a direct effect of SEA on B cell function, 
we investigated whether the capacity of SEA to inhibit SAC-induced Ig 
production by PBMC was T cell-dependent. Our results demonstrated that in 
the presence of T cells, under appropriate conditions, SEA can either 
function as a nominal Ag for stimulation of B cell proliferation and Ig 
production or SEA-induced Ig production required T cell help, which was 
dependent on pretreatment of the T cells with irradiation or mitomycin C; 
Ig production was not induced by SEA in the absence of T cells or in the 
presence of untreated T cells, Futhermore, SEA inhibited Ig production in 
SAC~stimulated cultures of autologous B cells and untreated T cells; 
pretreatment of the T cells with irradiation or mitomycin C abrogated 
SEA-induced inhibition of Ig production. Thus, T cell suppression of 
SAC-induced Ig production was dependent on T cell proliferation. Similar 
results were observed with both SEA and toxic shock syndrome 
toxin 1. 
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ABSTRACT: The enterotoxins produced by Staphyloccous aureus are the most 
potent mitogens known. They belong to a group of distantly related 
mitogenic toxins that differ in other biologic. activities . In this study 
we have compared the molecular mechanisms by which these mitogens activate 
human T lymphocytes. We used the staphylococcal enterotoxins A to E, the 
staphylococcal toxic shock syndrome toxin, the streptococcal 
erythrogenic toxins A and C (scarlet fever toxins, erythrogenic toxins 
(ET)A, ETC), and the soluble mitogen produced by Mycoplasma arthritidis . We 
found that all these toxins can activate both CD4+ and CD8+ T cells and 
require MHC class II expression on accessory and target 
cells. However, T cells could be activated in the absence of class II 
molecules if the toxins ETA or SEB were co-cross-linked on beads together 
with anti-CD8 or anti-CD2 antibodies. Enterotoxins, toxic 
shock syndrome toxin and scarlet toxins stimulate a major fraction of 
human T cells, and show preferential, but not exclusive, stimulation of T 



Searcher 



Shears 571-272-2528 



10/041775 



cells carrying certain TCR V-beta, In contrast, the mitogen of M, 
arthritidis, a pathogen for rodents stimulates only a minority of human T 
cells but activates a major fraction of murine T cells. Analysis of human 
T cell clones expressing V-beta-5 or V-beta-8 TCR showed that these clones 
responded also to those toxins that did not stimulate V-beta-5+ and 
V-beta-8+ T cells in bulk cultures. These results indicate that different 
TCR bind to these toxins with different affinities and that the specificity 
of the TCR-V-beta-toxin interaction is quantitative rather than qualitative 
in nature. Taken together our findings suggest that these toxins use a 
common mechanism of T cell activation. They are functionally bivalent 
proteins crosslinking MHC class II molecules with 

variable parts of the TCR. Besides V-beta, other parts of the TCR must be 
involved in this binding. The finding that murine T cells responded more 
weakly to the toxins produced by the human-pathogenic bacteria than to the 
Mycoplasma mitogen could indicate that the toxins have been adapted to the 
host's immune system in evolution. 
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ABSTRACT EP 1308520 A2 

The present invention describes a method for the binding of pathogenic 
microorganisms and their toxic proteins with ligands that have been 
covalently tethered at some distance from the surface of a substrate: 
distances of at least fifteen A are required for microorganism binding 
ligand tethers and at least six A are required for protein binding ligand 
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tethers. The ligands described herein include heme compounds, 
siderophores, polysaccharides, and peptides specific for toxic proteins, 
outer membrane proteins and conjugated lipids. Non-binding components of 
the solution to be analyzed are separated from the bound fraction and 
binding is confirmed by detection of the analyte via microscopy, 
fluorescence, epif luorescence, luminescence, phosphorescence, 
radioactivity, or optical absorbance. By patterning numerous ligands in 
an array on a substrate surface it is possible to taxonomically identify 
the microorganism by analysis of the binding pattern of the sample to the 
array. 
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ABSTRACT EP 960886 Al 

Peptide T and its linear or cyclic analogues of the General Formula 1: 
wherein 

A is Ala, Gly, Val, Ser, Thr or absent; 
B is Ala, Gly, Val, Ser, Thr or absent; 
C is Ser, Thr or absent; 

D is Ser, Thr, Asn, Glu, Arg, lie. Leu or absent; 
E is Ser, Thr, Asp or absent; 

F is Thr, Ser, Asn, Arg, Gin, Lys, Trp or absent; 
G is Tyr or absent; 

H is Thr, Arg, Gly, Met, Met(O), Cys, Thr, Gly or absent; 
and 

I is Cys or absent; 

II is Cys, an amide group, substituted amide group, an ester group or 
absent; at least one of the amino acids optionally being substituted by a 
monomeric or polymeric carbohydrate or derivative thereof, such 
substitution being accomplished through hydroxyl and/or amino and/or 
amido groups of the amino acids, comprising at least 4 amino acids, and 
their pharmaceutically acceptable salts, are useful in the treatment or 
prevention of inflammation. In particular, the peptides are useful in the 
treatment or prevention of multiple sclerosis, myelopathies (including 
HTLV~1 associate myelopathy) and symptoms and diseases associated with 
chronic immune activation, including chronic fatigue syndrome, 

toxic shock f arthritis, inflammatory bowel disease and 
host-versus-graft and graf t-versus-host responses in transplant 
recipients . 
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New vector, useful for preparing a composition for treating or preventing 
bacterial, viral, fungal or parasitic infection - vector-mediated gene 
transfer and expression in host cell for recombinant vaccine and gene 
therapy 

AUTHOR: MCCREAVY D T; ERASER W D; GALLAGHER J A 
PATENT ASSIGNEE: UNIV LIVERPOOL 2003 

PATENT NUMBER: WO 200348371 PATENT DATE: 20030612 WPI ACCESSION NO.: 

2003-505298 (200347) 
PRIORITY APPLIC. NO.: GB 200223829 APPLIC. DATE: 20021012 
NATIONAL APPLIC. NO.: WO 2002GB5512 APPLIC. DATE: 20021206 

LANGUAGE: English 

ABSTRACT: NOVELTY - An vector comprising a heterologous 
sequence encoding an antigenic polypeptide and a nucleic 
comprising a 3188 base pair sequence, given in the 
a nucleic acid molecule which hybridizes to it and which 
encodes a protease inhibitor polypeptide, or nucleic acid molecules 
which comprise degenerate nucleic acid sequences. The vector is adapted 
for the expression of each polypeptide. DETAILED DESCRIPTION - 
INDEPENDENT CLAIMS are also included for the following: (1) inducing an 
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immune response to an antigenic polypeptide; (2) an antibody; (3) a 
cell transformed with the novel vector; (4) producing humanized or 
chimeric antibody; (5) a hybridoma cell line which produces a 
monoclonal antibody; (6) a vaccine comprising the novel vector; and (7) 
vaccinating an animal, preferably a human, against at least one 
pathological condition. BIOTECHNOLOGY - Preferred Vector: The vector 
comprises plasmid, phagemid or virus. It is provided with a nucleic 
acid molecule, which encodes a polypeptide that stimulates the 

expression of major histocompatibility complex ( 

MHC) class II , where the nucleic acid consisting 
of: (a) a nucleic acid molecule comprising a 2030 base pair sequence; 
(b) a nucleic acid molecule which hybridizes to (a) and which encodes a 

polypeptide that stimulates MHC class II; or (c) 
nucleic acid molecules which comprise nucleic acid sequences which are 
degenerate because of the genetic code to the sequences. The 
polypeptide is CIITA (DNA Accession Number U60653) . The vector is 
adapted for the expression of the humanized or chimeric antibodies. The 
viral based vector is based on viruses consisting of adenovirus, 
retrovirus, adeno associated virus, herpesvirus, lentivirus or 
baculovirus. The heterologous nucleic acid sequence encodes an 
antigenic polypeptide derived from a viral, bacterial, parasitic or 
fungal pathogen, or tumor specific antigen. The viral pathogen 
comprises Human Immunodeficiency Virus, Human T Cell Leukemia Virus 
(HTLV 1 and 2), Ebola virus, human papilloma virus (HPV) , papovavirus, 
rhinovirus, poliovirus, herpesvirus, adenovirus, Epstein barr virus, 
influenza virus or influenza virus. The bacterial pathogen comprises 

Staphylococcus aureus. Staphylococcus epidermidis, Enterococcus 
fecalis, Mycobacterium tuberculosis. Streptococcus group B, 
Streptococcus pneumoniae, Helicobacter pylori, Neisseria gonorrhea. 
Streptococcus group A, Borrelia burgdorferi, Coccidioides immitis, 
Histoplasma capsulatum. Neisseria meningitidis type B, Shigella 
flexneri, Escherichia coli or Haemophilus influenzae. The parasitic 
pathogen is Trypanosoma brucei or Plasmodium. The fungal pathogen is 
Candida. The antigen comprises parathyroid hormone related protein, 
cathepsin K or prostate specific antigen. The heterologous nucleic acid 
molecule is controlled by its cognate promoter, or by a promoter that 
does not naturally control the expression of the gene from which the 
heterologous nucleic acid has been derived. The promoter is a 
constitutive promoter, derived from a gene consisting of CMV promoter, 
SV40, chicken beta actin, telomerase reverse transcriptase, H+/K+ 
ATPase or glyceraldehydes-3-phosphate dehydrogenase. The promoter is a 
regulatable promoter, or a cell or tissue specific promoter, derived 
from a gene consisting of alkaline phosphatase; albumin; casein; 
prostate specific antigen; osteocalcin; cathepsin K; TRAP; RankL; PC8; 
cytokeratins 1,6,9,10,14,16; collagen type 1; NF-ATI (NF-Atp, NF-Atc2) ; 
tyrosinase; TRP-1 or muscle specific creatine kinase. The promoter is a 
muscle specific promoter, derived from the gene encoding MCK or myosin 
light chain 3F. The protease inhibitor is an inhibitor of the 
proteosome. It is a mammalian or human PI31. The expression of the PI31 
nucleic acid is controlled by its cognate promoter. The PI31 nucleic 
acid is expressed co-ordinantly with the heterologous nucleic acid. 
Preferred Antibody: The antibody is a diagnostic antibody. It is 
provided with a label or tag. It is a monoclonal antibody or its active 
binding fragment, humanized antibody, chimeric antibody or opsonic 
antibody. Preferred Vaccine: The vaccine comprises the vector and an 
adjuvant. Preferred Method: Inducing an immune response to an antigenic 
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polypeptide comprises administering to an animal, preferably a human 
the vector. Vaccinating an animal, preferably a human, against at least 
one pathological condition comprises immunizing the animal with the 
vector. The pathological condition is an infection caused by a virus, 
fungus, bacterium or parasite. The viral infection comprises AIDS, 
herpes, rubeola, rubella, varicella, influenza, common cold or viral 
meningitis. The bacterial infection comprises septicemia, tuberculosis, 
bacteria-associated food poisoning, blood infections, peritonitis, 
endocarditis, sepsis, bacterial meningitis, pneumonia, stomach ulcers, 
gonorrhea, strep throat, streptococcal-associated toxic 

shock , necrotizing fasciitis, impetigo, histoplasmosis, Lyme 
disease, gastro-enteritis , dysentery, shigellosis The pathological 
condition is Candidiasis, The parasitic infection comprises 
trypanosomiasis, malaria, schistosomiasis or Chagas disease. Producing 
humanized or chimeric antibody comprises: (a) providing a cell 
transformed or trans fected with a vector which comprises a nucleic acid 
molecule encoding the humanized or chimeric antibody, (b) growing the 
cell conditions conducive to the manufacture of antibody, and (c) 
purifying the antibody from the cell or its growth environment. 
Preparing a hybridoma cell-line producing monoclonal antibodies 
comprises: (a) immunizing an immunocompetent mammal with the vector 
fusing lymphocytes of the immunized immunocompetent mammal with myeloma 
cells to form hybridoma cells, (b) screening monoclonal antibodies 
produced by the hybridoma cells of (2) for binding activity to the 
amino acid sequence encoded by the heterologous nucleic acid according 
to the invention, (c) culturing the hybridoma cells to proliferate 
and/or to secrete the monoclonal antibody, and (d) recovering the 
monoclonal antibody from the culture supernatant. ACTIVITY - 
Antibacterial; Virucide; Antiparasitic; Antifungal; Anti-HIV; 
Antiulcer. No biological data is given. MECHANISM OF ACTION - Gene 
therapy; Vaccine, USE ~ The vector is useful for preparing a 
composition for preventing or treating AIDS, herpes, rubeola, rubella, 
varicella, influenza, common cold or viral meningitis; septicemia, 
tuberculosis, bacteria-associated food poisoning, blood infections, 
peritonitis, endocarditis, sepsis, bacterial meningitis, pneumonia, 

stomach ulcers, gonorrhea, strep throat, streptococcal-associated 
toxic shock , necrotizing fasciitis, impetigo, 
histoplasmosis, Lyme disease, gastro-enteritis, dysentery or 
shigellosis; Candidiasis; or trypanosomiasis, malaria, schistosomiasis 
or Chagas disease (claimed) , ADMINISTRATION - The composition is 
administered via oral, intravenous, intraperitoneal, intramuscular, 
intracavity, subcutaneous or transdermal route (claimed) . No dosage is 
given. EXAMPLE - No relevant examples given. (52 pages) 
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0316567 DBR Accession Number: 2003-17707 PATENT 

Establishing antigen-specific T cell population in host to treat diabetes, 
lupus by administering peptide that is presented to host thymus, 
resulting in positive selection of thymocytes to T cells specific for 
peptide - recombinant vector-mediated gene transfer and expression in 
host cell for use in autoimmune disease, diabetes, rheumatoid 
. arthritis, lupus, HIV virus, pox virus, rhino virus, bacterium, fungus 
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infection, skin disorder and inflammation therapy 
AUTHOR: IGNATOWICZ L; KRAJ P 

PATENT ASSIGNEE: IGNATOWICZ L; KRAJ P 2003 

PATENT NUMBER: US 20030021796 PATENT DATE: 20030130 WPI ACCESSION NO.: 

2003-456280 (200343) 
PRIORITY APPLIC. NO.: US 137745 APPLIC. DATE: 20020502 
NATIONAL APPLIC. NO.: US 137745 APPLIC. DATE: 20020502 
LANGUAGE: English 

ABSTRACT: DERWENT ABSTRACT: NOVELTY - Establishing (Ml) a population of 
antigen-specific T cells in a host, comprising administering to the 
host a formulation comprising a peptide through a route and in a form 
such that the administration results in the presentation of the peptide 
in the thymus of the host, where the presentation results in the 
positive selection of thymocytes to T cells specific for the peptide, 
is new. DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 
(1) assessing a test peptide for positively selecting antigen-specific 
CD4+ T cells in vivo, involves administering the test peptide to a 
mouse, where the mouse lacks substantial expression of nucleic acid 
sequences encoding a polypeptide such as H2-DM, invariant chain (li) , T 
cell receptor-alpha (TCRalpha) or its combination, where the 
administration results in the presentation of the peptide in the thymus 
of the mouse, and assessing positively selection and maturation of 
primary sites to CD4+ T cells specific for the peptide; and (2) 
identifying (M2) a gene or gene product involved in positive selection 
of primary sites, involves providing a non-human mammal whose 
thymocytes are arrested at CD4+/CD8+, administering to the animal with 
a selecting peptide, obtaining a sample of mRNA from a thymocyte 
population at selected time following the administering of the 
selecting peptide, and identifying mRNA's that are present in the 
thymocytes population in a greater or lesser abundance than in a 
similar non-human mammal that has not been administered the selecting 
peptide. The method optionally involves providing a non-human mammal 
whose thymocytes are arrested at CD4+/CD8+, administering to the animal 
with a selecting peptide, obtaining a sample of protein from a 
thymocyte population at selected time following the administering of 
the selecting peptide, and identifying proteins that are present in the 
thymocytes population in a greater or lesser abundance than in a 
similar non-human mammal that has not been administered the selecting 
peptide. BIOTECHNOLOGY - Preferred Method: The thymocytes are 
CD3+CD4+CD8+ which mature into CD3+CD4+CD8- T cells. The peptide 
administered to the host comprises a T cell epitope which is specific 
for an antigen such as a pathogen (e.g. virus, fungus, bacteria, 
helminth or protozoa) . Optionally, the antigen is a tumor antigen or 
autoantigen. Preferably, the host is screened for T cells specific for 
the peptide, subsequent to the administration of the peptide to the 
host. In (M2), the non-human animal is a mouse, to which the selecting 
peptide is administered intraperitoneally. The thymocyte population is 
obtained from fractionated or unf ractionated thymus, and the sample of 
mRNA or protein is obtained from the thymus population 2, 4, 8, 48 or 
72 hours, 4 days, 6 days, or 1 week, after the administration of the 
selecting peptide. The step of identifying mRNA in the thymus cell 
population comprises amplification, or reverse transcription of the 
mRNA, where the identification is carried out by hybridization of cDNA 
or cRNA product to a chip comprising a nucleic acid array. The step of 
identifying optionally comprises differential display or subtractive 
hybridization. The step of identifying a protein comprises two 
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dimensional electrophoresis^ where the protein sample is labeled with 
one or more dyes and fluorescent signal from the resulting gel is 
scanned. The identifying step optionally cpmprises mass spectrometry or 
immunologic detection or protein sequencing. ACTIVITY - Antibacterial; 
Virucide; Fungicide; Cytostatic; Immunosuppressive; Antidiabetic; 
Antirheumatic; Antiarthritic; Dermatological; Antiinflammatory. 
MECHANISM OF ACTION - Vaccine; Induces de novo production of 
antigen-specific T cells. To determine if peptide selected T 
lymphocytes were able to mount an effective immune response in vivo the 
ability of peptide-selected CD4+ cells to protect mice from melanoma 
was assessed. Melanoma B16-F1 was transfected with constructs encoding 
the AbapproximatelybPCC50V54A chain tagged with yellow fluorescent 
protein (YFP) and Abapproximatelya chain. These transf ectants weakly 
stimulated TCR(Tgalpha- CD4+ cells from wild-type mice. 
TCRTgapproximatelya-HM-2M-Ii- mice received subcutaneous injection of 
B16 melanoma transf ectants . At the same time, half of these mice also 
received selecting agonist peptide. After 12 days, animals were 
sacrificed, and the phenotype of tumor cells and peripheral CD4+ T 
cells in draining lymph nodes was examined. Only mice that received 
selecting peptide accumulated peripheral CD4+ T cells. These cells 
responded to tumor as assessed by upregulation of CD69 and 
downregulation of CD62L. Tumors in mice that received a selecting 
peptide were much smaller (4-6 times) and were composed of melanoma 
cells without surface expression of antigenic complex (only about 1/4 
of cells were YFP+ compared to more than 3/4 in mice not treated with 
the selecting peptide) . The phenotype of peptide selected TCRTgCD4+ 
cells in mice with melanoma tumors was very different from peptide 
selected cells isolated from TCRTgapproximatelya-HM-2M-Ii- mice but not 
primed with melanoma cells, implying that recent thymic emigrants that 
left the thymus after agonist injection, become activated upon 
encounter with tumor cells. USE - (Ml) is useful for establishing a 
population of antigen-specific T cells in an immunologically immature 
host (claimed) . (Ml) is useful for generating CD4+ T cells with 
immunosuppressive/regulatory properties that could be used for treating 
autoimmune diseases e.g. diabetes, rheumatoid arthritis, lupus. The 
method has preferred applications in newborns and small children who 
have highly efficient thymic selection and low number of naive 
peripheral T cells. The method also has applications in manipulating 
generation of TCR repertoire in animals of economic importance e.g. 
commercial animals (livestock, fish) , animals of domestic importance 
(e.g. fish, dogs, cats, etc). The method has applications in treatment 
and prevention of diseases against which antigen-specific and 
particularly a T cell response would be effected, e.g. infections 
caused by viruses (human immunodeficiency virus, pox virus, rhinovirus, 
etc) ; bacterial infections caused by Streptococcus pyogenes. 

Staphylococcus aureus , Neisseria meningitidis, etc; fungal 
infections caused by Candida spp., Aspergillus spp., etc. The method is 
also useful for treating tumors, and autoimmune diseases, where 
the T cell selecting peptide has a tumor antigen or 
self-antigen epitope. ADMINISTRATION - The formulation is administered 
by intraperitoneal injection (claimed) . Dosage of the peptide ranges 
from 5-100 mg/kg body weight. ADVANTAGE - The method allows the study 
of specificity of interaction between peptide/major histocompatibility 
complex (MHC) and TCR that results in positive selection, and 
generation of large number of positively selected cells at the same 
time. The method facilitates the development of antigen-specific 
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functional CD4+ T cells in a controlled manner. EXAMPLE - To examine 
the role of peptides during positive selection in vivo, transgenic mice 
expressing class II restricted T cell receptor (TCR) specific for 
analogs of a pigeon cytochrome C peptide PCC (43-58) presented by the A 
molecule Kraj et al., 2001 was generated. This receptor recognizes 
analogs of PCC (43-58) in which aspartic acid in position 50 is replaced 
by amino acids with neutral/hydrophobic (PCC50V 

(Ala-Glu-Gly-Phe-Ser-Tyr-Thr-Val-Ala-Asn-Lys-Asn-Lys-Gly-Ile-Thr) , PCC5 
0V54A (Ala-Glu-Gly-Phe-Ser-Tyr-Thr-Val-Ala-Asn-Lys-Ala-Lys-Gly-Ile-Thr) 
, PCC4 6A49A50V54A (Ala-Glu-Gly-Ala-Ser-Tyr-Ala-Val-Ala-Asn-Lys-Ala-Lys- 
Gly-Ile-Thr) , PCC50L (Ala-Glu-Gly-Phe-Ser-Tyr-Thr-Leu-Ala-Asn-Lys-Asn-L 
ys-Gly-Ile-Thr) ) side chains. The TCR transgenic mice were backcrossed 
to C57BL6 TCRalpha knockout mice so that almost all T cells expressing 
transgenic TCR became CD4+ T cells. Initially, the capacity of agonist 
peptides to induce negative selection of transgenic T cells was 
examined. It was found that the efficiency of negative selection 
correlated with the potency of individual agonist peptides. However, an 
injection of 20 mug of any tested agonist peptide, in particular a 
moderate and a strong agonist (PCC50V and PCC50V54A respectively) did 
not induce negative selection of transgenic thymocytes as assessed by 
thymus cellularity, annexin V staining and TUNNEL assay. Strong 
agonists PCC50L and PCC50V54A induced profound negative selection when 
injected at 200 mug per mouse, while moderate agonist PCC50V induced 
only marginal deletion of CD4+ CD8+ cells. To examine the potential 
effect of agonist peptides on in vivo positive selection of transgenic 
thymocytes, the ontogeny of these cells was followed in a non-selecting 
thymic environment where Ab molecules were devoid of selecting 
peptides. The TCR (Tg) TCRalpha-mice were crossed to mice deficient in 
invariant chain (li) and H2-M to obtain TCR transgenic mice on a triple 
knockout background (TCR (Tg) TCRalpha-H2-M-Ii- ) . The development of the 
majority of CD4+ thymocytes is severely impaired in mice lacking H2-M 
and li molecules, two molecular chaperones that participate in peptide 
loading to class II MHO molecules Toume et al . , 1997. 

The thymic development of the transgenic T cells was arrested at the 
stage of CD4+CD8+ thymocytes and only very few transgenic CD4+ T cells 
were detected in the periphery. The lack of the natural positively 
selecting Ab/peptide complexes resulted in a block in thymocyte 
development and increased thymic cellularity in 

TCRT-gTCRapproximatelya-HM-2M-Ii- mice. Following these observations, 
positive selection in TCRT-gTCRapproximatelya-HM-2M-Ii- mice was 
restored by providing exogenous peptides. A number of irrelevant 
Ab-binding peptides (Asn-Ala-Asp-Phe-Lys-Thr-Pro-Ala-Thr-Leu-Thr-Val-As 
p-Lys-Ala ( IgGVH ( 59-74 )) , Ova ( 323-339 ) , Ealpha ( 52-68 ) ) and analogs of 
PCC (50A, 50N, 50E, 52Q) without agonist properties had no effect on 
thymic selection. Intraperitoneal injection of a non-deleting dose of 
PCC50V54A agonist peptide restored selection of CD4+ single positive 
thymocytes. Simultaneously, a number of CD4+8+ thymocytes upregulated 
CD69 and bcl-2 expression. Positive selection of D4+ thymocytes was 
sustained for 14 days after a single injection of the selecting peptide 
ligand. The cellularity of the thymus and the number of apoptotic cells 
detected by TUNNEL assay and annexin V staining were the same in 
controls and in mice injected with 20 mug of agonist peptide PCC50V54A. 
Four other analogs of the PCC peptide, PCC50V, PCC50L, PCC46A49A50V54A 
and PCC50F54A, injected at the same dose (20 mug), also restored 
positive selection of transgenic thymocytes. These results proved that 
positive selection of CD4+ T cells was induced in vivo by different 
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agonist ligands . TVn injection of soluble agonist into 
TCRT-gTCRapproximatelya-HM-2M-Ii- radiation chimeras also resulted in 
positive selection of transgenic CD4+ T cells, despite the expression 
of wild-type Ab/peptide complexes on bone marrow derived thymic stromal 
cells. (48 pages) 
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ABSTRACT: Lyme disease is caused by the spirochete Borrelia burgdorferi 
following transmission from infected Ixodes ticks to human hosts. Following 
colonization of the skin, spirochetes can disseminate throughout the body, 
resulting in complications that can include ocular, cardiac, neural, and 
skeletal disease. We have previously shown that B. burgdorferi expresses 
two closely related decorin-binding adhesins (DbpA and DbpB) of the MSCRAMM 
(microbial surface component recognizing adhesive matrix molecule) type 
that can mediate bacterial attachment to extracellular matrices in the 
host. Furthermore, three Lys residues in DbpA appear to be critical for the 
binding of DbpA to decorin. We have now characterized the interaction of 
DbpA and decorin further by using a synthetic peptide approach. We 
synthesized a panel of peptides that spanned the DbpA sequence and examined 
their ability to inhibit the binding of intact DbpA to decorin. From these 
studies, we identified a decorin-binding peptide that lost this activity if 
the sequence was either scrambled or if a critical Lys residue was 
chemically modified. A minimal decorin-binding peptide was identified by 
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examining a set of truncated peptides. One peptide is proposed to contain 
the primary decorin-binding site in DbpA. By comparing the amino acid 
sequences of 29 different DbpA homologs from different B. burgdorferi sensu 
lato isolates, we discovered that the identified decorin-binding sequence 
was quite variable. Therefore, we synthesized a new panel of peptides 
containing the putative decorin-binding sequence of the different DbpA 
homologs. All of these peptides were active in our decorin-binding assay, 
and consensus decorin binding motifs are discussed. 
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ABSTRACT: Staphylococcus aureus (SA) is an opportunistic pathogen that 
affects a variety of organ systems and is responsible for many diseases 
worldwide. SA express an MHC class II analog protein 

(Map), which may potentiate SA survival by modulating host immunity. We 
tested this hypothesis in mice by generating Map-deficient SA (Map-SA) and 
comparing disease outcome to wild-type Map SA-infected mice. 
Map-SA-infected mice presented with significantly reduced levels of 
arthritis, osteomyelitis, and abscess formation compared with control 
animals. Furthermore, Map-SA-inf ected nude mice developed arthritis and 
osteomyelitis to a severity similar to Map (+) SA-infected controls, 
suggesting that T cells can affect disease outcome following SA infection 
and Map may attenuate cellular immunity against SA. The capacity of Map to 
alter T cell function was tested more specifically in vitro and in vivo 
using native and recombinant forms of Map. T cells or mice treated with 
recombinant Map had reduced T cell proliferative responses and a 
significantly reduced delayed-type hypersensitivity response to challenge 
antigen, respectively. These data suggest a role for Map as an 
immunomodulatory protein that may play a role in persistent SA infections 
by affecting protective cellular immunity. 
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ABSTRACT: Staphylococcus aureus expresses various surface proteins which 
specifically recognize and bind to different host molecules. We have 
previously identified a bacterial protein that exhibits a broad specificity 
and binds to several mammalian extracellular proteins. The gene encoding 
this bacterial component has now been cloned and sequenced. The deduced 
protein consists predominantly of six repeated domains of 110 residues. 
Each of the repeated domains contain a subdomain of 31 residues that share 
striking sequence homology with a segment in the peptide binding groove of 
the beta chain of the major histocoir^satibility coinplex ( 
MHC) class II proteins from different mammalian species. 
The purified recombinant bacterial protein bound several mammalian 
proteins, including recombinant osteopontin, suggesting a protein-protein 
interaction and also specifically recognized a 15 amino acid residue 
synthetic peptide. Taken together, these results suggest that the bacterial 
protein resembles mammalian MHC class II molecules with 
respect to both sequence similarities and peptide binding capabilities. 
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